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PERUVIAN GOLD OF THE CHIMU KINGDOM' 


PLINY E. GODDARD* 


HE American Museum has re- 

cently secured one of the most 

striking collections of gold that 
have been found in Peru since the days 
of the Spanish conquerors. This collec- 
tion, consisting of twelve gold objects, 
was offered for sale in New York City 
in the summer of 1920. Its importance 
was evident at a glance. The objects 
were large and impressive and some of 
them, though paralleled in other sub- 
stances, quite unknown before in gold. 

Among the ones familiar were three 
plume-shaped pieces evidently intended 
for wearing in a headband. The Mu- 
seum already possessed quite a num- 
ber of these pk: mes in both gold and 
silver, ranging from four to eight inches 
in length. In the Heye collections at 
the Museum of the American Indian is 
a similar one attached to a headband of 
gold. The three specimens recently 
acquired are, however, much larger, one 
of them being 5% inches wide and 173 
inches long. 

Also intended evidently for ornament 
are three pieces which may be considered 
breastplates. They are large enough to 
reach from shoulder to shoulder of a fair- 
sized man. Two of them are especially 
interesting from the fact that they are 
made more ornamental by the use of 
alternating bands of light- and dark- 
colored gold. 

Thin disks of gold, sometimes with a 
central prominence, suggesting a breast, 
and evidently worn suspended on the 


chest, are quite common from pre-Span- 
ish tropical America. There are several 
excellent examples from Costa Rica in 
the Keith collection. The four plate- 
shaped objects in the collection acquired 
by the American Museum are pre- 
sumably of this sort although it is not 
impossible that they were used as plates. 
They are thicker than the usual breast 
ornaments and the decoration on them 
is similar to the border on the two water 
vessels described below. This might 
indicate that they belong together as 
food-serving vessels of some potentate. 
The plates fall into two pairs, identical 
except for the variations always charac- 
teristic of normal free art. They are 8} 
inches in diameter with a border nearly 
an inch in width. Each has two holes 
evidently made and used for the suspen- 
sion of the objects. 

The two remaining articles are almost 
certainly utilitarian in their conception. 
They have the form of the well-known 
water jars with a combined handle and 
spout. Similar vessels are known in 
Peru in silver but there are none in North 
American museums and no others any- 
where in gold. The ornamentation of 
these vessels consists of interlocked fish 
designs of the kind well known on cloth. 
There is also a running border of z- 
shaped design. The borders of the disks 
or plates have a similar design. On two 
of the plates these run in one direction 
and on the other pair, in the opposite 
direction. 


1To Charles W. Mead, Assistant Curator of Peruvian Archeology, the author is indebted for many of the facts and 
conceptions contained in this article, some of which were supplied by him ready-made and others absorbed in years of 


pleasant intercourse. 


* Curator of Ethnology, American Museum, 
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There were taken from the same place 
where the objects were found ten or 
eleven of these plates, all closely similar, 
seven of the breastplates, and six of the 
plumes. It is believed that three of the 
plumes and three of the breastplates 
have been broken up and melted. The 
whereabouts of five of the plates, besides 
the four the American Museum pos- 
sesses, is known. 

The material of which these objects are 
composed is an alloy of gold, silver, and 
copper, varying somewhat in proportions 
but averaging about 60 per cent gold, 
from 20 to 30 per cent silver, and from 6 
to 20 per cent copper. One of the breast- 
plates with alternating bands of light and 
dark metal gave interesting results upon 
analysis. The yellower metal was 80 
per cent gold, 13 per cent silver, and 7 
per cent copper, while the lighter bands 
were 47 per cent gold, 44 per cent silver, 
and 8} per cent copper. Such alloys 
are fairly hard and cannot be beaten 
with the same ease as purer gold. 

It appears that these objects were 
first cast in a prepared mold and then 
finished by hammering, and perhaps 
retouched with an engraving tool. Only 
by bringing the material to, or close to, 
the melting point could a union be 
obtained between the strips of light and 
dark metal in the two breastplates. The 
combined handles and spout of the two 
water vessels were made into a tube by 
approximating the two edges and apply- 
ing heat and probably also by the use of a 
lower alloy to act as a solder. 

Of particular interest are certain im- 
perfections. One of the breastplates has 
a patch about an inch square inserted 
so as to be quite noticeable. The upper 
part of one of the water vessels has a 
hole which has been imperfectly filled 
with a patch of gold beaten in. The 
upper part of the spout is inserted 
into the joined spout-handle without 
trimming below, thereby not only wast- 
ing metal but impeding the flow of the 
water. 

These objects were found in Peru by 
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treasure seekers who accidentally set 
fire to a mountain-side covered with a 
plant which received its moisture from 
the fogs and mists on a rainless coast. 
When the fire had died down, the objects 
were seen on or projecting through the 
sand on the side of this ridge. They 
seem to have slid down from above, 
where they may have been left inadver- 
tently or intentionally hidden. The 
writer, on visiting the locality, nearly 
two years after the objects were found, 
had the good fortune to witness the re- 
covery of a plate identical with those 
in the Museum collection except that it 
was covered with a patina that gave it 
a beautiful russet color, marred by a 
few black spots. The objects in the 
Museum collection had been crudely 
cleaned except for certain inaccessible 
parts. 

The method, that of casting instead 
of hammering, the fish design, the shape 
of the water vessels, and the alloy all 
indicate that the several objects were 
made on the northern coast of Peru. 


It is usual to speak of our American 
Indians as living, when the continent 
was discovered by Columbus, in the 
Stone Age. This conception is only 
partly correct. It is true that north 
of Mexico metals were but little used. 
There are only two metals, copper and 
gold, which are found in any considerable 
quantity in a pure state. It happens 
that there is a considerable supply of 
free copper in the region of the Great 
Lakes, on the north Pacific Coast, and 
also near the Arctic Ocean along the 
Coppermine River. The Indians in 
the south and the Eskimos in the north 
had discovered the art of pounding this 
copper into useful tools. In the region 
of the Great Lakes in particular a great 
many excellent celts and chisels of the 
pre-Columbian period have been re- 
covered. Gold objects of undoubted 
pre-Columbian date have been found 
rarely. A few pieces are known from 
Florida but it is possible that they 
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reached this region by trade from the 
countries farther souta. The Indians 
north of Mexico did not understand the 
art of smelting and alloying metals. 

For the great region south of our bor- 
der along the Pacific Coast to Chile the 
story is a different one. That is, of 
course, the region in which civilization 
had reached its highest stage at the 
time America was discovered. Here 
maize, beans, squash, pumpkins, the 
potato, cassava, cotton, and many other 
plants had been domesticated and in 
many places raised most efficiently by 
the aid of irrigation systems requiring 
great industry and considerable en- 
gineering skill. In the southern portion 
of the same territory the llama and 
alpaca had been tamed and made useful 
to mankind. Many of the arts were 
highly developed. Of special importance 
was the development of architecture. 
There are ruins in Peru showing most 
wonderful precision in the cutting and 
fitting together of huge stones, which 
were often transported many miles and 
placed in position in the walls of temples 
and fortresses, and this accomplished 
without the aid of animal or mechanical 
power. The Maya of Central America 
and Yucatan left behind marvelous 
examples of grotesque sculpture in stone. 

Of scarcely less importance was the 
high development of pottery throughout 
this whole area of tropical America. 
Both in the modeling and decoration 
great technical skill and fine feeling for 
form and color were displayed. In the 
matter of textiles the work of the early 
Peruvians has never been surpassed 
either in the fineness and variety of the 
weaving or in the colors acquired by 
dyeing. 

It is not surprising, then, that the 
people in this particular region had made 
considerable progress in working with 
metals. Gold seems to have been gen- 
erally common in the sands of the coast- 
wise streams. Its sparkle undoubtedly 


attracted the eye of the people and, when 
it was found to be easily malleable, its 
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use in the arts was appreciated. It may 
be that copper was also first found in its 
pure state. By the time the Spaniards 
entered the region, however, consider- 
able progress had been made in taking 
silver and copper ore out of the rock of 
the mountains and reducing the metals 
by means of blast furnaces. Two 
methods seem to have been employed in 
smelting; one was the use of a small 
pottery blast vessel, around which a 
number of men gathered with long copper 
tubes and blew upon the fire until the re- 
quired heat was secured. A_ second 
method, spoken of in the early accounts, 
employed blast furnaces, which were lo- 
cated on the mountain-sides, where the 
strong prevailing winds furnished the 
necessary blast. Work of this sort un- 
doubtedly had been in progress on the 
slope of the mountain ridge where the 
gold objects forming this collection were 
found. The drifting sand on the lower 
part of this ridge is fairly covered with 
small pieces of porous slag. In one place 
a furnace was found consisting of a pit in 
the ground, lined with fire clay and con- 
taining a quantity of ashes. 

When once the metal had been secured 
by smelting, its fabrication into objects 
of art and utility was accomplished by 
several methods. The simplest was no 
doubt that of merely beating the metal 
into the required shape. This is fairly 
easy to accomplish, especially when the 
metals are pure and soft. We have 
from Peru a great many pieces of sheet 
metal evidently made by this method. 
By far the greater number of these were 
perforated and attached to the clothing 
worn by the living or buried with the 
dead. In many cases these pieces were 
decorated by having designs beaten into 
them. Perhaps the most noteworthy 
examples of beaten work in the American 
Museum collections are the cups of silver 
and gold representing a human face, 
usually with a very prominent nose. 
These are made in one piece without a 
seam. 

The art of casting was well understood. 
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We have a full description of the methods 
employed in the early Spanish reports 
from Mexico. The same methods were 
undoubtedly used in the entire region 
southward to Chile. A core was usually 
made of powdered charcoal and clay 
on which was laid a surface of wax 
molded and engraved to provide what- 
ever form and decoration were desired 
in the finished object. Over this a shell 
was made of clay and charcoal. The 
molten metal was then turned into a 
small opening which had been provided 
through this shell, the wax melted 
and ran out, and the metal took its 
place. The Keith gold collection in 
the Mexican hall of the Museum shows 
many beautiful examples of casting ac- 
cording to this process. In one of the 
cases there will be found the cores used by 
the metal workers. The best examples 
of Peruvian casting are the small human 
images, undoubtedly idols, and_ the 
figures of llamas, also used ceremonially. 
Some of these have silver and gold com- 
bined by inlaying. 

The effect of mixing metals to produce 
alloys was understood. There have been 
many speculations concerning the sup- 
posed lost art of hardening copper by var- 
ious peoples in America and the Mediter- 
ranean region. An investigation of this 
subject, carried on a few years ago by the 
American Museum, resulted in finding 
that a large proportion of the copper 
implements from Peru were intentionally 
alloyed with tin. The bronze so pro- 
duced was much harder than pure cop- 
per and much more serviceable for use in 
tools. Precision in the control of the 
alloying apparently had not been ac- 
quired, for the percentage of tin varies 
considerably, being on the average 7 per 
cent. Dr. Rivet has recently published 
analyses of many metal objects, particu- 
larly from Colombia and Ecuador. These 
show varying alloys of copper, silver, 
and gold. The results of the analyses 
of the objects forming this collection 
are, therefore, in strict keeping with 
what is known of the accomplishments 


of the pre-Spanish people of the South 
American region at the time when 
we may suppose that the objects were 
made. 

By some process not as yet under- 
stood they were able to apply a very thin 
coating of gold to objects made of 
baser metals. The result is similar to 
our plated ware, but the method em- 
ployed must, of course, have been en- 
tirely different. One of the experts 
who examined this collection was of the 
opinion that the disks or plates are so 
coated with a richer alloy. Many ex- 
amples of these coated objects will be 
found in the Keith collection. 

Perhaps the art of joining metals is 
the most difficult of all. Great progress 
has been made in our own day in the 
matter of electrical welding and the 
soldering of such difficult metals as alum- 
inum. It has often been denied that the 
Peruvians had a knowledge of soldering. 
Many years ago Mr. Charles W. Mead, 
of the Museum staff, discovered solder 
used in joining the two halves of spherical 
beads of undoubted pre-Spanish origin. 
The solder, however, is not of the soft 
variety in use at the present day but 
simply a sufficiently different combina- 
tion of the metals to secure a lower 
melting point. Such a knowledge of 
soldering and alloying must have been 
possessed by the manufacturers of the 
water vessels and the banded breast- 
plates previously described. 

We have in this collection not samples 
of the treasure of the imperial Incas 
about whom there has been so much 
glamour and romance, but examples of 
the very high and important civilization 
of the Chimu. These people of the coast, 
ruled over by the Chimu kings, wore 
exceptionally fine textiles, produced the 
most wonderful modeled and painted 
pottery, and built of clay imposing 
structures. From one of their great 
pyramids Don Garcia Gutierrez de 
Toledo took vast treasures in gold and 
silver; the share of the king, amounting 
to $1,250,000 in American money, was 
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one fifth of the total, and indicates that 
the value of this acquisition must have 
been more than $6,000,000. 

This big find of treasure, as well as the 
ransom of Atahualpa, the last reigning 
Inca, amounting to $17,000,000; the 
precious metal taken from Cuzco, said 
to exceed in value this ransom; and all 
the remaining treasure secured by the 
Spaniards soon after their coming to 
Peru, have disappeared, probably by 
way of the melting pot. Objects of 
personal ornament buried with the dead 
are still frequently recovered. Since 
the wonderful golden objects described 
above have found a permanent resting 
place where they will remain examples 
of the skill and art of the ancient Peru- 
vians, the question naturally arises 
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whether there are still other metal 
objects representing forms and types 
not now known which have so far 
escaped the treasure seekers. It seems 
possible that such is the case. It is 


highly important that they should either 
be discovered by representatives of 
museums, or, being discovered by others, 
that they should be immediately trans- 
ferred to a museum for safe-keeping. It 
is encouraging to note that the Peruvian 
government has recently decreed addi- 
tional protection against the devastation 
wrought by treasure seekers and is pre- 
venting the exportation of archeological 
objects except to well-established mu- 
seums. May we not look forward to a 
revival of interest in the archeology of 
Peru? 


























Designs from textiles showing the interlocked fish motive of the gold water vessels 
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Hafted stone hammers used by copper miners in Chile in pre-Spanish times. 





The handles are 
of pliant green wood bent double over the heads of the hammers and fastened to them by thongs 
of llama hide 


PREHISTORIC MINING IN WESTERN 
SOUTH AMERICA 


CHARLES 


HE American Museum has just 

received the “mummy” of a pre- 

historic copper miner from Chu- 
quicamata, Chile, the gift of Guggenheim 
Brothers. It was exhumed in 1914 while 
a cross-cut was being cleared out in 
their mine. 

A poncho, several stone hammers, and 
wooden shovels, or scrapers, were found 
with it; but the workmen who dug it out 
were not interested in these things and 
they were not preserved. 

This ancient miner is now installed in 
the Peruvian hall of the American Mu- 
seum, near our other Chuquicamata 
mummy, which was obtained through 
the generosity of the late J. Pierpont 
Morgan. The mummies were found in 
different parts of the same mine. 

The exact time at which these miners 
lived and worked is unknown, but in all 
probability it was before the expedition 
of Almagro into Chile, 1535-37, as the 
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implements found with them are primi- 
tive. We know that all over the western 
coast region the Indians discarded their 
own mining tools and adopted those of 
the Spaniards as soon as they came in 
contact with the invaders. 

In prehistoric times the copper miner 
of Chuquicamata simply burrowed into 
the sides of a hill for a distance of perhaps 
a dozen or twenty feet to obtain ore, 
which he used in the making of his 
implements and ornaments. He found 
the copper in the form of blue or green 
sand (atacamite), which can be easily 
reduced. This he scraped up from the 
cleavage faces of the rocks and put into 
skin bags or baskets. He was able to 
collect a sufficient quantity with his 
stone hammers, wedges, and scrapers, as 
the ledges had been shattered by earth- 
quakes centuries before his time. 

The metallic ores used by primitive 
man in the region under consideration 


*Assistant Curator of Peruvian Archeology, American Museum 
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were those which outcrop or occur near 
the surface of the ground. These are 
commonly oxides and carbonates, which 
are easily reduced to metal by the “hole 
in the ground” furnace. Evidences of 
pre-Spanish mining are numerous, show- 
ing that no very deep shaft was at- 
tempted. They either dug a pit of 
moderate depth or tunneled into the side 
of a mountain a short distance to reach a 
horizontal vein. 

Gotp: Many of the quartz lodes of 

gold-bearing ores were formerly worked 
by the Incas or their predecessors as the 
remains of their old workings show. 
These excavations are often of consider- 
able extent, but do not go below the 
oxidized zone. Finds in these works 
show how the gold was extracted. The 
crushing was done on a large, hollowed- 
out block of granite with a heavy rocking 
stone, three or four feet in diameter. 
To operate this rocking stone required 
the labor of more than one man. The 
present Indians make use of such a pre- 
historic “‘stamp” whenever they find 
one. The early historians tell us that in 
the dry season the Indians covered a part 
of the beds of streams with stones to 
arrest the particles of gold brought down 
by floods during the rainy season. On 
the return of the dry season the gravel 
between these stones was washed or 
panned and the gold obtained. 
‘* Before the coming of Pizarro the 
Peruvians had reached a very high de- 
gree of skill in working gold. They were 
familiar with the arts of casting in molds, 
hammering and soldering, and produced 
many forms of vessels that for excellence 
of workmanship and beauty of lines have 
never been surpassed. The American 
Museum’s collections show that they 
made head bands, shawl pins, masks, 
human and animal figures, and a great 
variety of ornaments. 

SILVER: Garcilasso says the Indians 
formerly had great difficulty in melting 
silver ore. They were unable to make it 


run until they discovered that when 
mixed with lead it yielded more easily. 
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From time immemorial the Indians 
founded their metals in clay furnaces, 
called guayras. These furnaces were 
about three feet high, nearly square, and 
larger at the top than at the bottom. 
Sometimes copper tubes, through which 
the miners blew, answered for bellows, 
but the best results were obtained when 
the guayra was placed on some high 
point of the mountain where a strong 
wind was blowing. About 1540 the 
Spaniards began working the wonder- 
fully productive silver-lead mine of 
Potosi. They soon found that the wind 
blast was superior to the bellows they 
were using and adopted the Indians’ 
method. Many have written of the 
beauty of the spectacle of hundreds of 
these furnaces burning on dark nights on 
the highest points of the hills. 

The mines of Potosi were not known to 
the Incas, but those of Porco, not far 
distant, seem to have been one of the 
chief sources of their silver supply. 
Silver is probably the most prolific 
mineral of Peru, and the mere enumer- 
ation of localities where it is mined today 
or has been in times past would fill this 
number of NaAtuRAL History from 
cover to cover. 

CoppER AND Bronze: The prehis- 
toric peoples of Peru mined and used 
a large quantity of copper in making 
their implements. Before the time of 
the Incas they had discovered the art of 
making bronze. They found that by 
smelting with the copper some tin ore 
(cassiterite), a metal resulted that was 
far superior to copper for their imple- 
ments. With such crude methods as 
they used it was impossible to secure any 
uniformity in the amount of tin in their 
bronze. Analysis of 171 objects of 
copper and bronze, in the American 
Museum’s collections, found in the 
ancient Peruvian graves, shows that the 
bronze pieces average between 6 and 7 
per cent of tin. 

In this connection it may not be out 
of place to call attenticn to a very popu- 
lar error. We often read in books and 
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and 


Hammer 
driven by means of hammer blows into the cracks 
and crevices produced in the rocks by the oft- 


wedges.—The wedges were 
occurring earthquakes of the region. The 
powdery atacamite left after the prying away of 
a fragment of stone, rewarded the miner for his 
labor. This atacamite was the only form in 
which copper was available to the Chuquicamata 
in pre-Columbian times 


magazines about the “Lost Art of 
Tempering Copper” as practised by the 
ancient Peruvians. Quite a number of 
persons, intent on rediscovering this lost 
art, have come to the American Museum 
to study our specimens of “tempered 
copper.” The fact is that the Peru- 
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vians never had such an art; their 
tempered copper was bronze. 

QUICKSILVER: This metal was well 
known to the Indians in pre-Columbian 
days. They worked the mines, however, 
only for the vermilion, which was used 
for paint. They did not learn the use of 
mercury in connection with mining until 
after the arrival of the Spaniards. 

Tin: Although Bolivia now rivals 
the Malay Peninsula in the amount of 
tin produced, it does not appear that 
this metal was employed by the Indians 
in prehistoric times otherwise than by 
combining it with copper for the making 
of bronze implements. No vessels or 
other objects made entirely of tin have 
been found in the ancient graves. 

The rich tin mines of Bolivia extend 
from the shores of Lake Titicaca south- 
ward nearly to the northern boundary 
of Argentina. In this section have been 
found the mines worked by the Indians 
in prehistoric times, many of which were 
later worked by the Spaniards. 

Tin found in Bolivia is mostly in the 
form of cassiterite. The Indians could 
also easily have collected considerable 
quantities of cassiterite from the sands of 
many of the Bolivian rivers, by washing. 
In these sands it generally occurs in semi- 
rounded nodules and is easily reduced. 


THE PHYSICAL CHARACTERISTICS OF THE TWO PREHIS- 
TORIC CHILEAN MINERS 


LOUIS 


TuHE bodies of the two Chilean min- 
ers referred to by Mr. Mead in his 
article on “Prehistoric Mining in West- 
ern South America” are in such a 
condition as to make it possible to 
describe fairly accurately their physical 
characters and _ racial relationships. 
These two bodies are natural mummies. 


R. SULLIVAN* 


The mummy presented by Mr. Morgan 
is infiltrated with copper and the body is 
preserved in great detail. Even the 
contours of the muscles remain. It is 
evident that the individual was a well- 
developed adult man in the prime of life. 
The mummy that is the gift of Guggen- 
heim Brothers is a naturally dessicated 


* Assistant Curator of Physical Anthropology, American Museum 

















TWO PREHISTORIC CHILEAN MINERS 


body flexed at the hip and knee joints. It 
also is the body ofan adult male in mid-life. 

The sitting height of the latter mummy 
is about 78 centimeters. From our 
knowledge of the relationship of this 
diameter to stature it is almost certain 
that the height of this individual when 
standing was about 156 centimeters, or 
5 feet, 2 inches. The skull is deformed 
by occipital flattening, which results in 
a very short head. The cephalic index 
is approximately 89. The face is very 
wide, the maximum transverse diameter 
reaching 150 millimeters. The hair is 
black and coarse, approaching the aver- 
age Indian type. 

The prostrate position of the mummy 
that Mr. Morgan donated enables us to 
measure the stature directly. The in- 
dividual was approximately 157 centi- 
meters, or 5 feet, 3 inches, tall. The 
occiput of this individual was also flat- 
tened. The feet are particularly well 
preserved and are very small and well 
formed. The length of the foot is less 
than 14 per cent of the stature, which 
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is much smaller than the average pro- 
portion. 

The two individuals were undoubtedly 
Indians, very much like the natives of 
this region at the present time, who are 
short in stature, much shorter in fact 
than a great majority of the American 
Indian groups. Mr. Mead informs me 
that tribally they are very likely to be 
Araucanians or a closely related tribe. 
The Araucanians are described by Biir- 
ger! as of medium stature, generally 
corpulent, with short hands and small 
feet and a large rounded (brachycephalic) 
head. The face is broad with slight 
prognathism. ‘The forehead is low and 
flattened. The nose is broad and flat, 
the eyes small, the mouth large, and 
the lips thick. As nearly as we can re- 
construct their physical appearance from 
their remains, there is every reason to 
believe that Mr. Mead is correct in 
saying that the mummies were probably 
Araucanians. 


1Biirger, Otto: Acht Lehr-und Wanderjahre in Chile 


Leipzig, 1900. 





These shovels, or scrapers, were used in collecting atacamite. 
blade; the lower one is of wood 


The upper one has a stone 








THE CLOUDS ON WHICH THE THIRSTY ANDEAN FORESTS DEPEND 


“ 


The heavy forests of the tropics are often referred to as “‘rain forests’”’ and sometimes as “cloud forests.” 
Along the western and southwestern slopes of the coastal Andes of Ecuador it is not difficult to learn 
the reason for these names. Here, at certain seasons of the year, great banks of cloud are formed 
along the base of the mighty cordillera, the winds constantly piling up the masses of billowy 
vapor until, as far as the eye can reach, there is an undulating sea of white. All day these 
clouds may struggle to climb up the slopes, gradually mounting with the heat of the sun 
until late afternoon finds the aérial ocean ready to flow over the lofty passes. Then it is 
that opposing winds and curious cross-currents of air are made manifest. The main bulk 
of the clouds climbs irresistibly toward the northeast; an upper, detached stratum of 
fleecy whiteness is hurled back by the contrary wind of the higher zones; vagrant 
gusts slip through the passes, in a moment’s time drive all the clouds from some 
valley, and then, confronted by the opposing winds, turn straight upward and 
issue as geysers, piercing upper and lower strata alike. It is these clouds 
which nourish and support the vast forest belts of the tropical, subtrop- 
ical, and temperate zones. In the cool of the morning the moisture 
condenses and drips from the trees like rain; when later in the day the 
clouds begin to climb, the wraithlike streamers of mist which fill 
the forest spaces leave a dewlike frosting upon every leaf and bough 
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Mount Chimborazo, the loftiest of the Ecuadorian Andes 


FROM HUMID FOREST TO SNOW-CAPPED 


HEIGHT IN 


ECUADOR 


H. E. ANTHONY* 


CUADOR is a most fascinating 
region to the Northerner no 
matter what may be his special 

field of interest. For one who finds en- 
joyment in the observation of native 
peoples, there are many subjects, ranging 
from the civilized Quichuas to the primi- 
tive Jivaros; for him who takes delight 
in wonderful scenery and exotic forests, 
there are countless opportunties for 
rapture; finally, for the student of nat- 
ural history, Ecuador is a_ veritable 
treasure house of material and data. 
One of the most important phases of the 
work of the naturalist in Ecuador is the 
determination of the life zones and the 
distribution of life, while the fact that 
there are well marked life zones is one 
of the first things borne in upon the 
observing traveler. 

It has been found by naturalists that 
the distribution of animals and plants 
is governed very largely by the operation 
of climatic factors, the principal ones 
being temperature and humidity. Con- 
ditions of geological environment being 
favorable, animals will inhabit a given 


region provided the conditions of tem- 
perature and humidity throughout the 
year produce an environmental complex 
to which they are adapted. This means 
that any large area may be mapped out, 
when all the data are at hand, into 
different zones or strips, each of which 
is characterized by an index factor, a 
more or less annual constant, made up 
of temperature and humidity. In each 
of these zones will be found forms of life, 
so long accustomed to this constant, so 
well adapted to this particular type of 
environment, that they are at once seen 
to be distinct from the forms in adjacent 
zones. This harmony with environment 
is seen throughout the scale of organized 
life, and the sum total of the plants 
and animals of one zone is invariably 
and obviously distinct from that of any 
other. However, some types of organ- 
isms have a great range of adaptability, 
and an animal so favored may be found 
living in several different zones. In 
general, those forms which are most 
susceptible to environmental conditions, 
often the most highly specialized forms, 


*Associate Curator of Mammals of the Western Hemisphere, American Museum. 
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are the best zone markers, and we find 
their distribution quite sharply defined. 

Ecuador presents a great diversity of 
conditions, and has well marked life 
zones, so well marked that even the 
casual traveler must note them, whether 
or not he be able to interpret the signif- 
icance of what he sees. However, it is 
not always easy even for the student of 
life zones, much less for the casual traveler, 
to determine exact boundaries between 
the zones, because very often one zone 
merges insensibly into its neighbor, and 
there is a broad meeting ground between 
the two. It is this feature of the prob- 
lem which makes the work in Ecuador of 
rather a different nature from researches 
in most of the South American republics. 
Ecuador lies in a unique geographical 
position, extending from sea level to 
more than 20,000 feet above it, astride 
the equator (a position of great signifi- 
cance with regard to winds and ocean 
currents), with great rivers flowing on 
the one hand into the Pacific, on the 
other into the Atlantic, and located along 
a portion of the Andean chain where a 
complex topography prevails. All of 
these factors must be taken into con- 
sideration, for they exert great influence 
upon the distribution of all forms of life 
in Ecuador, not excepting man himself. 

The winds along the western portion 
of Ecuador have a prevailing southern 
or southwestern origin. Farther to the 
south it is these same winds that produce 
desert conditions along the coast of Peru, 
but in southern Ecuador heavy forests 
make their appearance and the winds 
are rain-carrying, rather than drying, 
winds. Just why there should be this 
great difference in the nature of the wind 
is not perfectly clear, but it is undoubt- 
edly a question that is bound up with the 
ocean currents. 

The cold Humbolt current sweeping 
up from the south chills the landward 
breezes that cross it, with the result that 
the moisture content of the wind is very 
low when the continent is reached. When 
the wind passes over the warmer land and 


its temperature rises, its capacity for 
holding moisture being correspondingly 
raised, it draws up whatever moisture is 
available, thereby producing a vast strip 
of desert. This desert terminates about 
the southern border of Ecuador. 

The winds in the eastern part of 
Ecuador come throughout the year from 
the east and carry an abundance of 
moisture. The Inter-Andean region may 
be reached by winds from either side, 
more or less robbed of moisture by their 
passage over the high mountains, and 
here the question of local topography 
and exposure is most important. 

Keeping in mind this very general 
outline of the principal factors influenc- 
ing the distribution of life, let us con- 
sider the life zones of southern Ecuador. 
The limits of these zones may be approx- 
imately fixed at certain altitudes. Thus, 
all of the land from sea level to about 
5000 feet above sea level may be con- 
sidered as the tropical zone; from 5000 
feet to gooo feet as the subtropical zone; 
from gooo feet to 12,000 feet as the 
south temperate; from 12,000 feet and 
above as the paramo zone. These 
limits vary somewhat with local condi- 
tions so that there is an overlapping of 
the altitudinal extent of one zone on to 
the extent of the next zone, if any very 
great area is under consideration. 

The tropical zone is very extensive, 
including almost half of Ecuador. Ac- 
cordingly as the rainfall is heavy or light, 
it may be treated as the humid tropical 
or arid tropical zone. The humid tropical 
zone is one of the most characteristically 
‘South American” zones; that is to say, 
the Northerner will see in this zone more 
than elsewhere those features that are for- 
eign to his eyes. It isa zone of vast for- 
ests, where plant life flourishes and luxu- 
riant vegetation makes an impenetrable 
jungle. The principal trees of the forest 
are large and grow to great heights, some 
of them branching out to form vast cano- 
pies of leaves. The names of these trees 
are legion, but among the most con- 
spicuous are the varieties of wild fig and 
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One of the large, green-barked Ceiba of the Casanga Valley, in the arid tropical zone. The 
“cotton” from the pods of this tree is used under the name of “ Kapok” as a stuffing for mat 
tresses, pillows, etc. 


of the silk-cotton or kapok. Others 
are the so-called cedar, rubber trees, 
ivory-nut, and many species of palms. 
Most of the larger trees grow to a 
respectable height before sending out 
branches and, because such heavy struc- 
tures need to be well anchored, they 
have developed wonderful root systems. 
Some of the fig trees and the Ceiba have 


far-flung roots that stand up above the 
ground as mighty ribs, and run up on 
the trunk several feet to form wide, 
thin flanges. Other trees have roots 
that twist out, like the arms of a gigantic 
octopus, to seek a distant hold and in 
their twists and turnings form a host of 
hiding places for prowling marauders. 
Under the taller trees may be seen 
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great numbers of less aspiring growths 
that fill in the gaps and catch the scant 
sunlight that is permitted to filter through 
the leaves above. Over all the trees, 
large and small, is a great collection of 
climbing vines or lianas, called bejucos 
in Spanish. These vines are of all sizes 
from threadlike filaments to ropelike 
creepers the size of a hawser. They 
hang down from the limbs in straight 
falls, they loop over from one tree to 
another, or sometimes come down to 
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thrive, with the result that the trees 
seem in themselves miniature forests. 

Upon the ground there is a tangle of 
low shrubs and other vegetation similar 
to that aloft. Ferns grow in huge masses, 
thick moss covers the fallen logs and 
stones, tough bushes and miscellaneous 
growths fill in the gaps, and render it 
necessary for one to hew out a path 
in order to penetrate the jungle. 

The finest type of jungle is rather dark 
and gloomy in aspect, because of the 





_ Blooms of the arid tropical zone.—The showy purple orchid (on the left) grows not in damp, 
moist nooks, but out in blazing sunlight; the waxy white flower (on the right) is the blossom of a 
good-sized tree 


the ground to make a snare for the feet 
of the unwary. 

Everywhere, along the limbs or on the 
trunks, are to be seen parasitic plants, 
such as the orchids and bromelias. These 
are epiphytic plants, sending their roots 
into crannies in the bark, but drawing 
their food from the air. The widely 
spreading boughs of the large forest 
trees serve as cradles to hold great masses 
of fallen leaves, rotted bark, and insect- 
carried material, and upon such a 
foundation orchids and beautiful ferns 


dense screening of leaves, but there is in 
reality little lack of color. The foliage 
isa rich, dark green; numerous trees have 
brilliant blossoms and many of the 
orchids are exquisite bits of color. 
The humid tropical zone is a realm of 
life par excellence and probably in no 
other zone is there such a number of 
species or of individuals. Conditions 
are favorable for animal life, since there 
is an abundance of vegetation with all 
that this implies in the way of food; 
hiding places and cover are on all sides, 
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and there is plenty of water. The jungle 
is acrawl with the lower forms of life; 
countless multitudes of ants work night 
and day, the long, clean-swept paths of 
the leaf-cutting ants being seen every- 
where, while dense waves of carnivorous 
ants periodically sweep over large areas. 
Termites, the so-called white ants, build 
huge nests on the limbs of trees and 
riddle dead timber. Brightly colored 
butterflies of great size float lazily 
through the upper regions by day, while 
more sober-hued, but even more mar- 
velously colored, moths make their 
appearance at sundown. Frogs fre- 
quent every little brook course and damp 
spot where fallen leaves give them 
cover, vociferous at night or on overcast 
days, and beautiful in their colors of clear 
green with markings of yellow or red. 
Lizards and snakes, while not often seen, 
nevertheless lurk in suitable localities 
and the brilliant coral snake, with bands 
as precise and conspicuous as if they had 
been painted on with a brush dipped 
successively in red, yellow, and black, 
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isa not uncommon sight. A rarer snake 
is the huge anaconda, which may reach 
a length of as much as fifteen to twenty 
feet and a girthof astonishing dimensions. 

Birds are present in great variety, the 
number of distinct forms being more 
than three hundred. Many of them 
would occasion little comment if seen in 
northern woods, but there are hosts of 
others utterly unlike anything in the 
north. Noisy parrots, gaudy macaws, 
grotesque toucans, showy hangnests or 
caciques, and many others are found in 
the forests of this zone, and are among 
the most conspicuous denizens. Life 
and color are added by the flashing 
plumage of humming birds, trogons, 
tanagers, and the cotingas. 

The mammals are more secretive and 
difficult to observe; nevertheless, in time 
a great many species may be noted. The 
most prominent mammals are the mon- 
keys, among which first place is given 
to the large howler, whose reverberating 
roar is a voice worthy of the jungle, 
and as characteristic as is the voice of the 





The bristling cactus is the only green plant safe from the ravenous domestic goats which are 


found in some parts of the arid tropical zone 
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One of the redeeming features of the arid tropical zone is the unobstructed vista one may 
have of distant ranges, snowy clouds, and serpentine trails writhing off into the horizon 


coyote on our western plains. The 
sonorous voice of the howling monkey 
seems fairly to shake the air when heard 
at close range. 

The arid section of the tropical zone 
differs as much from the humid section 
of this zone as does day from night. It 
is a region of intense sunlight and open 
spaces, a region of little rainfall and 
of hot, parched plains and_ hillsides. 
There is an extensive strip along the 
coast of southern Ecuador which lies 
wholly within the arid tropical zone, 
and, wherever river valleys open up 
long vistas from the coast eastward into 
the interior, this zone has penetrated 
and the same desert conditions prevail. 

In some districts the aridity is intense, 
but the section throughout is character- 
ized by a lack of moisture for the greater 
part of the year. The flora is all of 
drought-resisting types, of which the 
cactus is the best example. Cacti of 
many species, from the  flat-leaved 
Opuntia, or prickly pear, to the tall 


columnar forms, which spread out to 
cover considerable area, are found in the 
arid tropical zone of southern Ecuador. 
Occasionally a thornless Opuntia is 
seen, but by far the greater number of 
cacti are well provided with thorns. 
Equally thorny are the tangles of mes- 
quite, which form perhaps the largest 
masses of vegetation in this section of 
the zone. Along the scattered water- 
courses, where streams struggle for a 
precarious existence, may be found gal- 
lery forests of small, deciduous trees, 
which have a general appearance very 
similar to that of the deciduous groves 
of New England. The finest floral 
species of these regions are the species of 
desert-loving Ceiba. One species in 
particular, a huge, green-barked tree is 
found in numbers along the Rio Casanga 
and is almost the only beautiful feature 
in an unattractive, sunbaked valley. 
Despite the forbidding aspect of the 
arid tropical zone, inhospitable to the 
traveler who rides through it, mile upon 
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dusty mile, under a pitilessly blazing sun, 
organized life may be found there in 
comparative abundance, wherever local 
conditions fayor a concentration. Such 
conditions are encountered along the 
watercourses and a surprisingly large 
number of living creatures may be found 
frequenting the region. 

The invertebrates are numerous, and 
often, as in the case of the ants, a great 
source of annoyance. The lower verte- 
brates thrive in such places, and lizards 
find congenial homes on the hot sands 
and sun-baked soil. Puffy toads spend 
the day secreted in seemingly inade- 
quate hiding places, but with sundown 
hop out into the open to gulp down night- 
moving insects. 

The birds in the aggregate may 
represent many species, but as a rule 
make only a poor showing of individuals. 
The group of flycatchers is well repre- 
sented and one of them, the vermilion 
flycatcher in his flaming garb, furnishes 
the most brilliant spot of color in this 
region of burnt-out tones. Swifts, in 
twittering bands, dash along aérial lanes 
and find congenial home sites in the 
rotted cavities of the Ceiba. A noisy 
black and white jay, with the descriptive 
native name of ‘‘chaca-chaca,”’ is a most 
characteristic bird of the arid tropical 
zone. The birds most apt to attract 
attention, however, are the ovenbirds 
and cactus wrens. The ovenbird takes 
its name from the domelike nest it builds 
of mud, which sun-bakes and forms a 
perfect miniature of the larger ovens 
made by the natives. The bird itself, 
slightly smaller than a robin, has a 
strident, ringing call and is not timid 
about using it. The most extraordinary 
vocal performance of any bird I heard 
in Ecuador was rendered by the cactus 
wren. It wasa rapid jabbering of harsh, 
discordant notes, seemingly without 
much attempt at following any set 
pattern, and sounding as if the bird 
were seized with an inordinate desire 
to clear its throat and tell all it 
knew in as few seconds as possible. A 
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very familiar aspect is given to this 
assemblage of bird life by the presence 
of mocking birds and doves very much 
like those of our Southwest. 

The mammals, for the most part, 
confine themselves to the areas near 
the watercourses. Here various small 
rodents live upon the vegetation, and 
predatory mammals come hither to live 
upon the rodents. Opossums of several 
species follow along the streams, and a 
small doglike carnivore, resembling very 
much a small coyote, is an abundant 
resident. One of the most beautiful, as 
well as the most conspicuous, mammals 
is a fine, large tree squirrel, about the 
size of the eastern gray squirrel but much 
more strikingly marked, and with a very 
long, broad tail. These squirrels are 
only found where shrubs and trees afford 
them a suitable environment. 

Beginning at an approximate lower 
level of 5000 feet the subtropical zone 
supplants the tropical. In Ecuador it 
appears to be entirely of the one charac- 
ter, humid, so that there is no need to 
divide it into the two sections of arid 
and humid. The subtropical is a for- 
ested zone and the splendid development 
of the trees to be found in it is exceeded 
only by that in the zone below. The 
character of the jungle has changed some- 
what, and while it is a change that is 
very apparent to the observer on the 
spot, it is not easy to bring out by words 
the many points of difference. Gener- 
ally speaking, the trees themselves are 
somewhat smaller while the undergrowth 
is more open and the jungle is not so 
dense. Parasitic plants are abundant 
and apparently thrive as well in the 
subtropics as at lower altitudes. Possi- 
bly one of the most noteworthy differ- 
ences is the greater abundance of the tree 
ferns in the subtropical zone. These 
beautiful growths are a very conspicuous 
feature of the forests at this elevation, 
and their graceful lines, combined with 
the delicate tracery of their fronds, 
would call forth admiration from the 
dullest of beholders. 





WHERE FERNS LUXURIATE 


The subtropical zone is the home of ferns, among which the tree fern stands preéminent. It 
rises above its lesser brethren of the ground level and thrusts its head up among the hanging 
mosses of the forest. It is always of robust, vigorous growth. In color the fronds are a strong 
and pleasing green while in outline they are grace itself 
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A MASSIVE LIANA-DRAPED FIG TREE 


_ Wild fig trees of many different species grow in the subtropical zone, some of them veritable forest 
giants, huge at the base and branching out overhead to give the shade of half a dozen ordinary trees. 
he trunk near the ground is fluted and ribbed where the flange-like roots run up, forming many a deep 
crevice and hollow in which creatures may lurk—spiders, scorpions, or even opossums—and everywhere 
the drooping lianas and persistent air plants seek to hide the bark 
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A FOREST OF THE HUMID TEMPERATE ZONE 
So well watered are the forests of this zone by the mists and clouds which filter through them that 


every trunk and bough is deeply overgrown with green moss. The trees are lower than those of the sub- 
tropic zone and are very apt to be widely branching, a condition which creates dark, gloomy aisles 
under the trees. When the damp white mists drive through the forest, all life is silent and the spaces 
under the trees become doubly dark; at such times one is likely to feel very much alone as he walks 
over the yielding mosses which carpet the ground 
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The animal life is quite similar to that 
of the tropical, and, as a matter of fact, 
most of the species have been originally 
evolved from ancestors that migrated 
up from the lower zone. For a great 
many species the subtropical is the zone 
of greatest abundance, but most of the 
comments made on the life of the trop- 
ical will apply equally well to that zone. 

Leaving below us the subtropical, we 
encounter a zone where conditions more 
nearly approximate those under which 
most of us live in the North. This is 
the south temperate zone and should be 
treated under the two sections of arid 
and humid. It is extensive and takes 
in most of the Inter-Andean region, 
the region of cereal growth and cultiva- 
tion. Because of the elevation, from 
g,c0c feet to about 12,000 feet, the 
temperature is cooler and crops such as 
wheat, barley, alfalfa, etc., are raised. 

The forests of the humid temperate 
zone are the culmination of the mighty 
growth that begins at the basal plain. 
The upper limit of forestation is reached 
in the temperate zone, and, even at the 
lower limit of the zone, it will be noted 
at once that the size of the trees has 
greatly decreased. The tangled char- 
acter of the jungle is not lost, however, 
and the trees in many places show a 
tendency to flatten down and branch 
widely, with the result that a perfect 
canopy is formed overhead and damp, 
dark forests result. The winds of this 
region are heavily moisture-laden, and 
the fogs that drift in through the trees 
nourish mosses and bromelias, which 
cover the trunks and limbs in profusion. 
So closely associated is this forest 
with exposure to the moist winds that the 
upper limit follows lines that, from their 
geographical contour, are seen to be 
established primarily by the direction 
and nature of the wind. 

In this forest one finds a great abun- 
dance of life, but with the number of 
species less than in the lower zones. It 
is a relief to discover the scarcity of some 
forms, such as the ants and mosquitoes, 


but a disappointment to learn that the 
monkeys do not relish the cold nights 
of the upper elevations. Birds are the 
most frequently seen of all the classes of 
life and the assemblage is made up of 
species essentially South American, such 
as the parrots, with a plentiful sprink- 
ling of species that would look at home 
in northern woods, such as the robins 
and woodpeckers. The birds oftenest 
noted are the noisy parrakeets, the 
brilliantly colored tanagers and cotingas, 
the somber wood hewers, humming birds 
in great variety, guans, blue jays, robins, 
and ant thrushes. 

Mammals have become scarcer with 
the ascent into the temperate zone, al- 
though a long list may be made up of 
the mammals known to frequent this 
zone. Squirrels are rare in the upper 
stretches of forest, but terrestrial rodents, 
rats and mice, may be trapped there, 
while many forms, such as the coati- 
mundi and brocket deer, may follow up 
to the limit of the forest. One of the 
most interesting denizens of this colder 
zone is a small opossum, Cenolestes, whose 
ancestry isshrouded in mystery and whose 
characters make him appear as a relic of 
an ancient world. This animal looks like 
a greatly enlarged shrew and has habits 
very much like those of a shrew. 

The arid south temperate zone in its 
extreme manifestations has little to 
commend it. It embraces great stretches 
of hopelessly barren, God-forsaken, hill- 
sides and valleys where one may ride for 
miles without seeing a green plant, or 
may skirt sheer slopes of eroded moun- 
tains which are incapable of supporting 
highly organized life. The trails north 
and south along the Andes pass through 
much of this territory, and to the traveler 
this type of country becomes tiringly 
monotonous. Wherever man is strug- 
gling to wrest a livelihood, one sees long 
fences made of the century plant or 
cabuya, the robust leaves of which bright- 
en up the dusty landscape with refresh- 
ing green. Eucalyptus trees have been 
introduced and are seen in graceful 
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Parts of the arid temperate zone are so desolate and so uninviting that they appear to be 


unfinished bits of Neture’s handiwork. 


The valley of the Rio Udushapa has been torn out of the 


mountains by the rushing river and is wild in the extreme 


groves, which look out of place in the 
region. A variety of native cherry pro- 
duces an abundance of bright fruit to 
attract the robins, but to the traveler the 
fruit is a delusion and a snare. 

The upper limits of this zone often 
include great sweeping grass plains, 
known as pajon to the native. On these 
plains and in the bushy ravines adjacent, 
it is possible to encounter rather more 
mammals and birds than throughout 
most of the arid section of the zone. 

Hares, resembling our “‘cottontail rab- 
bit,” and a big, black and white striped 


skunk are common here while white- 
tailed deer and a fair-sized “coyote” 
represent the larger animals. 

The uppermost zone is the paramo, 
and it begins at the upper limit of culti- 
vation, generally about 12,000 feet, 
including at the other extreme the 
snow-clad peaks of northern Ecuador. 

The paramo zone is open country, 
since it lies above the tree line, but here 
and there low shrubs may find shelter 
and give relief to the barren hillsides. 
From the view point of the collector, 
the richest sections of this zone are the 
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Rolling green meadows are found even in the paramo zone, the high wind-swept area of the 
Andean uplands 


vast rolling plains, cut up by an occa- 
sional ravine. On these plains, green 
grass grows the year around and they 
have in consequence the aspect of beauti- 
ful meadows. The rainfall is copious and, 
with an abundance of moisture, such 
plant life as can resist the elevation 
thrives exceedingly. Clear, cool streams 
drain the region and there is a tendency 
toward the formation of marshes. At 
certain seasons the winds are strong and, 
because of the humidity, very piercing, 
while ice often forms overnight. Snow, 
except above 15,000 feet, is rare. 

This zone presents the greatest possible 
contrast to the other zones, not only in the 
very apparent details of temperature, ele- 
vation, and degree of forestation, but also 
in the character of the life found there. 

Invertebrates are scarce and only to be 
found upon search; there is none of the 
obtrusive activity seen in the lower 
zones. Snakes and lizards are equally 
scarce, but the amphibians find condi- 
tions very much to their liking. Frogs 
and toads of several species are numer- 
ous, and one of the most characteristic 
animals of this zone is a small, very dark 
green frog found everywhere in the green 
grass. This frog moves so slowly that 
it gives one the impression that it is 
either very senile and decrepit, or else 
that it has just come off a cake of ice 
and is numbed to the very bone. It 


moves each leg most deliberately, does 
not hop, but steps awkwardly out, one 
leg at a time, displaying a white under 
surface to the hand and foot in marked 
contrast to the dark back. 

Many splendid birds make their home 
in the paramo zone, among them the 
Andean jacksnipe, Andean teal, Cayenne 
plover, king vulture, and condor. The 
condor, with his great wingspread, and 
impressive, majestic flight appears in 
perfect keeping with the vast distances 
and unrestricted vistas of this open zone. 
The Cayenne plover, with a clarion call 
and a dashing quality in its flight, por- 
trays equally well, although in a dif- 
ferent manner, the spirit of freedom so 
manifest in this zone, at the very top of 
the world with only the blue sky above 
it. Ranging extensively in the paramo 
zone and also coming up from the 
temperate are the tapir—Jlargest of the 
South American mammalia,—the spec- 
tacled bear, the white-tailed deer, and 
the Andean “coyote.” 

As was pointed out in the beginning, 
local conditions and topography influence 
greatly the limits of these zones. A 
mountain ridge may be a barrier to winds 
and as a result one may pass at a step 
from humid forest into arid conditions 
without any gradual transition and if 
only one cares to use his eyes, he may find 
something of interest everywhere. 
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THE MARSUPIAL FROG 


This Andean batrachian receives its name from the pouch on the back of the fe- 
male. In this pouch the young are reared until an advanced stage in their tadpole 
existence. In the upper figure a tadpole may be seen at the orifice of this pouch 
nursery, which greatly distends the skin of the parent’s back. 

The male (lower figure) is smaller and differently colored from the female. Such 
sexual dimorphism is rare among frogs. 

Both of these batrachian portraits (about ‘natural size) were made in the labora- 
tory of the expedition at Huancabamba 
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A SEARCH FOR THE MARSUPIAL FROG 


BY 


G. KINGSLEY NOBLE* 


With photographs by the author 


huts scattered about haphazardly 

on a rising in the coastal deserts of 
Peru, a white dust thick upon the gray 
walls and reflecting back a scorching sun. 
Our first impression of Sullana was not 
pleasing. It did not seem possible that 
such stifling atmosphere could support 
life. But, hidden from view, beyond 
the mesa lay the fertile Chira valley, 
one of those narrow, life-giving arteries 
which cross the coastal plain and serve to 
connect the interior of Peru with the 
outer world. 

We had come to Peru to make a zo- 
ological and anthropological reconnais- 
ance of one of the least known portions of 
the country. Our expedition, sent out 
jointly by the Museum of Comparative 
Zoélogy and the Harvard School of 
Tropical Medicine, had selected Sul- 
lana as a base for a start into the interior. 
Our plans were not to make a mere dash 
across northwestern Peru, but rather to 
seek out regions especially favorable for 
study. Of problems we had many, but 
those which concerned me most were 
centered on the life histories and habits 
of the reptiles and amphibians, espe- 
cially the remarkable frogs of the Andean 
region. 

We had already made the acquain- 
tance of several Peruvian hotels and 
were not anxious to stay longer than 
necessary at Hotel Oriental. It was, how- 
ever, the twenty-eighth of July, which 
in Peru corresponds to our Fourth, the 
day that Miranda and Bolivar agreed 
upon Peruvian freedom. What loyal 
Peruvian would help us secure mules on 
such a day? Every hut had its banner 
of red and white hanging from the thatch 
over the door. The banners, at least, 
made us think it was auspicious for the 
inauguration of a Harvard expedition. 


| ae a hundred-odd adobe 


In spite of the banners, however, fate 
was contrary. Arrieros could not be 
had at any price. We would have tc 
wait until after the fiesta which would 
last —probably as long as the aguar- 
diente (liquid refreshment). It thus 
happened that we came to know some- 
thing of Sullana and the green valley 
beyond, in which the whole life of the 
coast at that point is concentrated. 

The dense thickets along the edge of 
the Chira River afforded hiding places 
for many lizards. There were several 
genera of long-headed teiids, among 
them Dicrodon, a very little-known crea- 
ture of nearly the same color as the sand. 
I soon became absorbed in a colony of 
burrowing owls, in a flock of parrakeets, 
Aratinga rubrolarvatus, and finally in a 
great mocking bird, Mimus longicaudatus 
punensis, which could catch lizards much 
faster thanI. The mocking bird usually 
perched on a cactus stub waiting for 
some Tropidurus or other lizard to 
jerk its head nervously up and down in 
the fashion common to these creatures. 
Then the bird would make a swoop, 
which nearly always spelled disaster for 
the unfortunate lizard. It was not long, 
however, before I devised a way of beat- 
ing the mocking bird at its lizard-catch- 
ing game. 

The quickest way of determining ex- 
actly what forms of reptile or amphibian 
life exist in a region is to scour the coun- 
try with what I called “frog hounds.” 
These are boys of various ages who, when 
encouraged and directed, resolve them- 
selves into a system of prying hands. 
Such a unit moves across the country 
like a great amoeba thrusting forth 
pseudopodia in all directions. Every 
log, stone, and brush pile in its path is 
engulfed, the reptile and amphibian life 
assimilated, and the residue of inorganic 
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We arrived at Sullana, our first base, on the Peruvian Independence Day, and found the town 
bedecked with banners 





Two of the “frog hounds.”—The boy on the left carries a blowgun and a quiver of bamboo 
arrows. The snakes were secured with this native weapon 
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Our dash across the traditional bandit region was begun before sunrise. The two men wearing 
Panama hats formed our military escort; the other two are members of the expedition 


fragments strewn behind it as it moves. 
It is useless, and sometimes dangerous, 
if not controlled and codrdinated. Once 
in Panama, I saw such an amoeba of my 
making demolish in its enthusiasm an 
entire fence around a church to secure a 
single lizard three inches long. 

It is not always a simple procedure 
to create such an organism. Boys are 
not always to be had, and again, they 
may not be easy to train. At Sullana, 
I found no trouble, however. With my 
frog hounds unleashed, specimens soon 
flowed in by hundreds. One day in the 
hotel, when trying to count the catch of 
several boys at once. one of the collectors 
dropped his bag and his entire booty for 
the day went scurrying across the hotel 
floor. The boys pounced upon the dart- 
ing streaks like a pack of beagles. But 
they were not quick enough, for one, 
a large Tropidurus, was soon beyond 
their reach and at the open door. Just at 
this moment, a tame mocking bird, 
which had been contemplating, from a 
religious picture on the wall, the confused 
dispersal of reptiles and the tumbling 
mob of boys, darted forth and in a flash 
gulped down the unfortunate lizard just 


as it was about to cross the threshold to 
freedom. 

It was a week later that we finally 
started on our way toward the cordillera. 
It was then that we first learned the 
inconvenience of being important. The 
subprefect was in duty bound to insure 
our safety against outlaws. We would 
have to leave at midnight, with a heavy 
guard and without impedimenta. The 
success of an expedition is often depen- 
dent on one’s equipment, and it was 
only after much urging from the sub- 
prefect that we finally entrusted our 
prospects to twelve burros and two boys, 
leaving them to start off across the 
desert by a different and longer route 
than the one we intended to take that 
night. 

We lay down early that evening to 
secure a little sleep but with indifferent 
success, for a pair of cactus wrens, 
Heleodytes balteatus, nesting close by, 
scolded raucously until long after dark. 
It was half past four in the morning 
before the guard arrived with much 
stamping and subdued whispering. 
In a moment we were in the saddle 
and out of the patio, although we 
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knew well enough that the late start 
would bring us to the bandit country in 
broad daylight. We carried only our 
rifles and an alforja (saddlebag) of 
necessities. Still, it was an_ infinite 
relief to be on the way. 

The first glint of dawn revealed the 
fact that our guard consisted of but two 
soldiers. Neither seemed particularly 
concerned about the outlaws. As we 
cantered along side by side, one soldier 
confided to me that he was a sergeant. 
This was informing, forhe wore a panama 
hat and a pair of dilapidated trousers. 
In fact, the only evidence of his author- 
ity were two or three tarnished buttons 
still clinging to his coat. 

We were following the south bank of 
the Piura River. After leaving Tambo 
Grande, habitations became more num- 
erous. I use the word habitation to 
indicate a thatch roof mounted upon 
four sticks without walls of any sort. 
We saw whole families, women, babies, 
chickens, guinea pigs, all living together 
under such shelters. Dogs were ubiqui- 
tous and great Caracaras, Polyborus 


Even our riding mules experienced considerable difficulty in following the trail, which for 
many miles was broken into these transverse ruts by the feet of mules that had passed over the 
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cheriway auduboni, walked haughtily 
about the clearings. It was a novel 
sight for me to find these great falconids 
strolling about the clearings with the 
chickens. 

We rode into Chulucanas just in time 
to find the comisario, who was about to 
start on a trip to Morropon. As two 
armed guards were to accompany him, 
we bade farewell to our own escort and 
joined his party. This change of escort 
was a decided improvement from the 
standpoint of the picturesque. Our new 
guards wore military caps, around the 
edges of which were tucked long white 
cloths, which fluttered in the wind as the 
guards rode, recalling to mind picture- 
book figures of Arabian horsemen. The 
comisario was most unmilitary in appear- 
ance. Still, he did everything to make 
our journey a pleasant one. He re- 
peated the only two words he knew in 
English—*‘ bottoms up’’—over and over 
again, even at most inappropriate times. 

On leaving Salitral, the trail steepens 
and climbs out of the Piura valley. It 
strives to hold to the summit of each 





trail before ours. The mule is standing up in the middle of the trail 
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ridge and in this way avoids the valleys, 
which were choked with vegetation. 
We were riding along the spurs of the 
outer range of the Andes. The trail 
zigzags back and forth, seldom attaining 
a height of eight thousand feet. It may 
thus be said to be one of the lowest 
routes, although by no means the most 
passable, across the western cordillera. 

It was late in the afternoon of the fifth 
day after leaving Sullana that we reached 
the summit of the cordillera and started 
the descent of two thousand feet to the 
town of Huancabamba. It was there 
we had planned to meet our equipment 
and make our first station in a survey of 
the region. 

Our first act upon reaching Huanca- 
bamba was to select a house which would 
be our laboratory for the following month. 
Fortunately one of the largest houses in 
the town was available. This was a 
two-story, ten-room residence with a 
beautiful garden and patio. We finally 
agreed to pay $2.50 a week for rental. 
Senior Sidio was so delighted with the 
bargain that he insisted on our dining at 
his own home. “That evening we com- 
menced our Huancabamba diet: beans, 
floating in an oily liquid, rice, goat meat, 
and coffee. During the days that fol- 
lowed, eggs were occasionally substituted 
for the goat meat, but the floating beans 
were always present. 

Huancabamba lies on a slope over- 
looking a mountain torrent. The coun- 
try on either side is steep and barren. 
Still, there are pockets of less dry areas 
and in these we found tropical animals 
and plants. Huancabamba seemed to 
be the mingling point of several diverse 
biotas. Bananas and cacti grew side by 
side. Spotted sandpipers were nearly 
always to be found along the water’s 
edge, while two species of parrots loudly 
proclaimed their presence among the 
few trees which clung to the sides of 
the valley. My traps yielded opossum 
and skunks similar in outward appear- 
ance to those we find in New England. 
Still, the dominant facies of the fauna 
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The trail to Huancabamba zigzagged back 
and forth with innumerable short turns. Our 
expedition at this point is attempting to pass 
a pack train of oxen coming from the opposite 
direction 


seemed tropical, although much out of 
place in such a barren region. It came 
as a distinct shock one day to find Peri- 
patus, that lowly progenitor of the tra- 
cheate arthropods, under stones along a 
roadway. Ihad always associated Peri- 
patus with tropical forests. The shock 
was not an unpleasant one when the Peri- 
patus proved later to be a new species. 
It should be emphasized that at 
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Huancabamba there was no standing 
water, no ponds, lakes, or even streams, 
nothing but the torrent which rushed 
madly down the valley. We had come 
to Huancabamba especially to secure 
data on the life histories of amphibians. 
Frogs and toads, as we know them in the 
north, require ponds and marshes in 
which to lay their eggs. Nevertheless, 
in pondless Huancabamba, there were 
frogs, and these of several species. The 
first frog we caught was a large Eleuthero- 
dactylus, new to science. This creature 
probably maintained its nursery, as do 
the other members of the genus, in the 
moist spaces between the leaves of some 
of the bromeliaceous plants. The de- 
veloping young have no gills, or tadpole 
mouth parts, but maintain a broad tail 
which acts not as a locomotory but as a 
respiratory apparatus. The little frog- 


The arrival of our equipment at 
the laboratory at Huancabamba.— 
One of the largest houses in the town 
was turned over to us during our stay. 
It was here that specimens secured in 
the surrounding region were studied 
with greater detail 
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lets undergo their entire development 
within the egg capsule and do not break 
the gelatinous envelope until they have 
assumed nearly the adult form. 

A little later, I came upon my first 
Phyllobates. A little rain water had 
collected in the ruts in one of the roads 
and was seeping out across a meadow. 
Several of these diminutive frogs were 
transporting their families of tadpoles 
to the deeper portions of the puddle. 
It is apparently only the male which 
carries the offspring. They were ad- 
hering in threes, fives, or even larger 
groups, to the back of the parent merely 
by the suckers of their mouths. Still, 
they did not release their hold until 
placed in a container. 

By far the most interesting of these 
extraordinary frogs of the Andes, is one 
which has long been known as the 
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marsupial frog. The female is provided 
with a pouch in which she carries the 
eggs until well developed. The taxono- 
mist who first bestowed a scientific name 
on the marsupial frog must have closed 
his eyes and conjured up the image of a 
kangaroo or other marsupial, for he called 
the frog Gastrotheca. Asa matter of fact, 
the theca, or pouch, is not gastral at all, 
but dorsal. Still, according to rules of 
priority which obtain in scientific no- 
menclature, the frog must continue to 
bear its inappropriate name. 

Many fascinating problems in the life 
history of the marsupial frog have re- 
mained for years unsolved. Very little 
is known about the frog itself, its pouch, 
its egg-laying, the manner in which the 
eggs reach the pouch, the period of in- 
cubation—or gestation, shall we call it. 
I experienced a thrill when my “frog 
hounds,” in tearing down a stone wall, 
unearthed a great green tree frog with 
the skin of its back swollen out by its 
treasure of eggs. It was then that I 
decided to turn every effort toward un- 
ravelling, if possible, some of the life 
problems of the marsupial frog. 

There is one and only one way of delv- 
ing into the home life of a frog: that is to 
steal upon him at night when his amo- 
rous calling betrays his place of hiding. 
With an electric flashlight the task is 
easy, for the frog seems to be as little 
concerned over one’s presence as he is 
over the fireflies which flit across his 
world. His calling, love making, nest 
building, may be examined in as great 
detail in the open as is hisstructure in the 
laboratory. It was obvious that. if we 
were to inveigle the marsupial frog into 
revealing any of his great secrets, it 
would have to be done at night. 

The next evening I started off alone 
toward a banana patch where I had heard 
the previous evening the hammering of 
a dozen carpenters. There was some- 
thing about the quality of the hammer- 
ing which told me the “‘carpenters”’ were 
not human. I thought of the carpenter 
frogs which come to our Jersey pine 


barrens in the spring. These are of a 
different family and their hammering 
has a clattering, less deliberate ring. 
The New Jersey “carpenters” always 
sounded to me like a crowd of boys 
laying shingles, while the clear, measured 
clap of these hammerers could be com- 
pared only with that of a skilled work- 
man. 

First, I followed an old agave-grown 
wall, and then another stone wall run- 
ning to the banana field. It was a 
different world at night. My light fell 
first upon a giant centipede, more than 
eight inches in length, putting into ser- 
vice everyone of its many legs for a rapid 
escape up the trail. Numerous jewels 
shone on theperiphery of the light. Some 
of these on investigation proved to be 
nothing but drops of water, others of a 
deeper glow were the eyes of spiders. A 
little farther on a glimpse of two close-set 
headlights, followed by a _ creature’s 
wild rush through a thicket, told me that 
I had disturbed an opossum in its 
nocturnal wanderings. 

The hammering became much louder 
as I approached the banana patch. I 
realized that the hammerers were not all 
in the banana plants; some were in the 
old stone wall, and others in the agave 
plants. I started toward one of the 
performers, but another calling nearer 
at hand turned me aside, and before I 
had fairly well started, it seemed much 
easier to run down a third. It was only 
after I had concentrated my entire atten- 
tion on the pounding of one of these 
Huancabamba ‘‘carpenters”’ that I had 
any success at all, and then it seemed so 
easy. The performers were not the least 
disconcerted by the spot light. It is 
only the male marsupial that calls. 
Oddly enough for a frog, he is very dif- 
ferently colored from the female, being 
much gaudier, with stripes of fawn across 
his green back. Not all marsupial frogs 
are so exquisitely marked. These Huan- 
cabamba specimens proved later to 
be a new species. 

Even before I reached out and picked 
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The intelligent leader of our expedition—The mules depended upon this packless burro to 
pick the best way around a difficult part of the trail 


up my first “carpenter” as he hammered 
with greatly distended vocal pouch, I 
was aware of a sweetish, mustelid odor 
which seemed to arise from all sides. 
It was such a pungent odor that I did not 
suspect it came from the marsupial frog. 
Most of our northern frogs and toads 
have little, if any, odor, although the 
mink frog, to be sure, received its name 
from its smell. But never had I heard of 
a frog that rivaled a weasel in the 
strength and sickening sweetness of its 
odor. 

It was not a difficult matter to seek 
out with my light a number of these male 
performers. It was otherwise, however, 
with their silent mates. It was only by 
chance that I came upon them. Most 
of these were already carrying their load 
of offspring in the pouch on the back. 
In our laboratory the pouches were 
opened and the tadpoles examined in 
detail. They were very different from 
our northern tadpoles, which depend 
upon their own efforts for their early 
success in life. Each tadpole was sur- 
rounded by a great allantois-shaped 
structure. It could hardly be called 


placenta, for this structure was within 
the egg capsule. The allantois proved 
on more careful examination to consist of 
two greatly expanded sheets of gill tissue 
which surrounded the embryo just as 
two hands might surround a ball. It 
was obviously the respiratory apparatus 
of these papoose tadpoles. It did not 
seem likely that food substances could 
be transmitted through the structure, 
especially as these substances would 
have to pass through the gelatinous egg 
capsule. Furthermore, each tadpole 
was heavily supplied with yolk. 

In the laboratory we raised these 
tadpoles, watched them pull their great 
bell-shaped gills into their operculum and 
emerge into the outer world as well 
advanced larve. Still, it remained a 
mystery where the marsupial frogs 
intended to deposit their aquatic, even 
if well advanced, offspring. The only 
puddle of sufficient size at Huancabamba 
was a cistern which caught the rain 
water from one of the streets. In this 
depression, not three feet across, we 
found a number of metamorphosing 
marsupial frog larve. But surely all 
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A SEARCH FOR THE MARSUPIAL FROG 


the offspring of the Huancabamba 
“carpenters”? could not survive in such 
a place. 


Every night for a month I searched 
for marsupial frogs along the stone walls 
radiating from the banana patch. It 
was almost impossible to find them in 
any other situation, so well did they con- 
ceal themselves. However, the out- 
standing query in my mind concerning 
the life history of these creatures re- 
mained unanswered. How did the eggs 
get into the pouch? Did the male assist 
the female in putting them there? All 
the females above a certain size possessed 
a pouch, which was absent in the meta- 
morphosed and sexually immature fe- 
males. I concluded that the pouch, 
once formed, was never lost. Females 
with eggs in the oviducts possessed a 
pouch. But how was the pouch formed? 
Was it formed before the female laid her 
eggs for the very first time? The pouch 
in its most incipient stages was supplied 
with a remarkable series of blood vessels. 
We traced the development of the pouch 
from a heavily pigmented depression in 
the skin of the back to a thin colorless 
sack lying immediately below the skin 
of the back and occupying the entire 
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dorsal lymph space. Such sacks were 
always filled with eggs and richly sup- 
plied with capillaries. The microtome 
later gave us an intimate knowledge of 
the exact structure of the sack; by dis- 
section we determined the arteries which 
supplied its wall. The greatest problem 
of all, however, how the sack is actually 
created, remains a mystery even today. 
We never found a pair in the act of 
laying the eggs. We never discovered 
a sackless female in embrace. Finally, 
the calling became less frequent, perhaps 
only one or two would call all evening. 
We realized at last that the chief problem 
would not be solved that year. 

We passed on to the east, to months 
of hard riding and pleasant hunting in 
the montana of the Oriente. There were 
many evenin=; of searching with th> 
flashlight, of running down new voices 
that called in the night. The frogs were 
all new to me and some proved later to 
be new to science. Their voices were 
fascinating and we found fresh problems 
at every hand. But no new problem 
was quite so interesting as the old. The 
chief problem of the marsupial frog re- 
mains unsolved. Some day we shall 
go back and solve it. 





We bade farewell to the land of the marsupial frog and passed on to the east 
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JUANITA 
This little girl was not very successful as a lizard catcher but she could smile 
gloriously, and sometimes she brought us eggs from her parents’ hacienda 
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*Except where noted otherwise, the photographs were taken by the author, 





Every necessity and the few luxuries which come in or leave the interior of northwestern Peru 
must be carried on the backs of animals or men. On several occasions our expedition narrowly 
escaped losing some of its mules 
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An approaching shower forced us to seek shelter in a hacienda near by 
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Phetcgraph hy W. L. Moss 
An oven at Huancabamba.—Several families baked here. These community ovens were 
made of adobe and brick 
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Preparing cocoa.—The beans are ground up on this crude metate, sufficient water is added 
to make a paste, and a very unappetizing cake is patted into shape by hand 


490 











A boa constrictor in the Oriente.—A large bat which we later removed from the cesophagus 
of this specimen probably accounted for its sluggish actions while being photographed 








Phetograph by W. L. Moss 


Pre-Incan ruin near Huambos.—A hilltop entirely overgrown with vegetation proved on 
close investigation to be the site of an ancient city. The puma is a common motive in pre-Incan 
sculpture and art 








z6v 
a}NoI INO Zuoye wou) 
g10u SaAoid ZUISTeI YI0IS 


‘uoIsar SIY} JO YONU UT GANI[NISe uvyy ajqeqyoid 


AIOA JOU 99M PUNOIZIIOJ 94} UL Ov uesIO 9d1R[ OY 
AYAd NUALSAMHLUON JO VONAIOVH SSVTO-aaALLaAd aHL 





£6r 


SuIsiIn 9]94T, YILM SsOlOe WILKS pue IdJeM =) B! OUI asunjd 0} poulel] oie soynu yord auL 
94} PMOID yey} $}9Y WY} IUIp IY} pue oURD 94} 10} }da XO UIE A[papisap SI sO1UqUININT$ a \oqge UOURIBIY 94} jo Aay[ea euL 


*syueq JOA 
VISIAVTTad LV _NONVUVNN AHL 











LA PAZ WITH ILLIMANI IN THE BACKGROUND 
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ACROSS THE ANDES TO THE YUNGAS* 


BY 


EDWARD W. BERRY’ 


OURISTS, meaning thereby those 

who follow rail routes, get little 

of the fine flavor of foreign lands, 
and this is especially true in the Andes, 
although the trip from Lima over the 
Western Range on the Oroya Railroad 
is well worth the time and expense from 
New York to Callao. Similarly the 
circuit from Mollendo across Titicaca 
to La Paz and down to the coast at Arica 
or Antofagasta takes one through a 
strange world. Even though Lake Titi- 
caca be traversed at night one sees the 
Cyclopean ruins of Tiahuanaco, or Tihua- 
macu, as the Indians of the region call it, 
and the highest and strangest capital 
in the world, where trolley cars jog 
llama trains and where one passes figura- 
tively “from Greenland’s icy mountains 
to India’s coral strands” every twenty- 
four hours the year through. The trip 
over the trans-Andino from Santiago to 
Buenos Aires carries one comfortably 
through marvelous scenic wonders, past 
the highest peak in South America, 
and, to add to its attractiveness, has 
at each end of the line a beautiful Pari- 
sian metropolis. 

Really to appreciate the vast piles 
upon piles of peaks that overhang the 
Pacific in unbroken ranges for a distance 
of 4500 miles from the Spanish Main to 
the Strait of Magellan, one must travel, 
however, “‘a lomo de mula” and put up 
in the tambos or posadas, which, in their 
lack of comforts, are much like Oriental 
khans. 

I find little appreciation of the strange 
climatic conditions that were brought 
about when, some few thousands of 
years ago, the rugged backbone of South 
America lifted its gigantic mass across 
the equatorial zone in the path of the 
trade winds. All of Colombia, Ecuador, 
Peru, and Bolivia are in the equatorial 


zone. Why, then, someone questions, 
should there not be perpetual warmth? 
You mention the marrow-chilling nights 
of the Peruvian or Bolivian mountains, 
and are asked why the traveler does not 
build a wood fire. Simply because there 
are no forests in these arid uplands. 

There are compensations, however, for 
water vapor does not dim the vision, 
either of man or of the most ordinary of 
cameras, and throughout the winter 
season, extending from May to October, 
one may count on the brightness and 
warmth of the god of the Incas. To be 
sure, above 16,000 feet one may expect 
some clouds and snow squalls, particu- 
larly along the eastern mountain rim 
that separates the high plateau from the 
Amazon plain. 

I had but four experiences in passing 
from everlasting snow to tropical lowland. 
Each was entirely unlike the others, 
and I can enthusiastically imagine spend- 
ing several years in winding down each 
of the valleys that open out into the 
basin of the Amazon. Perhaps one’s 
judgment is colored by weeks of so- 
journ in the uplands, with their Tibetan 
climate and environment, and possibly 
each neophyte should be obliged to pass 
his vigil on the heights before entering 
the paradise of the eastern valleys, and 
this he will certainly do, no matter which 
way he comes. 

Travelers’ itineraries, with a record of 
miles made, of towns with strange names 
passed, and similar notes taken along 
the trail, are unmitigatedly boresome 
and not to be compared with the mar- 
velous adventures of Sir John Mande- 
ville or other works of fiction. Nor is 
the impressionistic style applied to 
an exotic land entirely satisfying. 
I should like, however, to take my 
readers on a_ short journey from 


*George Huntington Williams Memorial Publication No. 8. The photographs, except where stated otherwise, were 


taken by the author’s colleague, Prof. Joseph T. Singewald, Jr. 


1Professor of Paleontology, Johns Hopkins University 
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La Paz across the Eastern Andes to the 
wonderland but one Martian stride away 
—an airplane could make it in an hour or 
two—and this is especially interesting 
since it leads to the most attractive part 
of Bolivia, and to a region which ere 
another decade has passed, will be ac- 
cessible by rail. Think not, however, 
of twentieth century fliers—railroading 
in the Andes multiplies the mule’s 
speed of a league-an-hour by three. 

La Paz—the present seat of the 
government, in the words of “La 
Capital” of Sucre—has a charm that 
it is difficult to explain. Its plaza is 
small, the cathedral is unfinished, the 
government buildings are not imposing, 
and the legislative hall has a most dis- 
proportionate metal tower; there are 
none of the Moorish architectural bits 
that make Potosi so notable, and the 
museum is small and crowded. La 
Paz offers none of the usual sights that 
guide books like to emphasize, nor has 
it special attraction for the artist or the 
historian. Nevertheless, time cannot 
erase or dim the deep impression that La 
Paz makes. 

I suspect that this lies largely in its 
unusual situation and the sudden and 
unexpected first sight of the city, backed 
by the most magnificent peak in the 
world. If one’s first view were obtained 
from the back of a mule coming up the 
La Paz valley, or even from the train 
that runs from Arica, the impression 
would not be so startling. Seen, how- 
ever, from the old trail and carriage road 
leading from Huaqui on Lake Titicaca, 
which is practically the route of the 
recently constructed Huaqui-La Paz 
Railroad, nothing can compare with it. 
Many have commented on this. A 
score and a half of miles from Huaqui the 
railroad reaches Viacha, a cold, bleak, 
windswept place 12,605 feet above sea 
level, now marked by the imposing 
antenne of the powerful Bolivian wire- 
less station. Here converge the re- 
cently opened railroad from Arica on the 
Pacific, some one hundred miles to the 


west, and the railroad from Antofagasta, 
some four hundred miles to the south. 

The station swarms with Indians and 
Cholas, half-breeds of various degrees, 
selling empanadas, or meat pies, and 
other unappetizing things, as well as 
oranges and rather fine, yellow, native 
bread. From Viacha the train winds 
slowly to the northeast, ascending 
through a stony, moderately hilly coun- 
try directly toward the Cordillera Real, 
or royal mountain chain, and no range is 
more appropriately named. All of the 
peaks are glacier-covered, the most 
prominent being Huayna Potosi, or 
young Potosi, in its conformation recall- 
ing the Matterhorn but of more imposing 
height. To the right of Huayna Potosi 
is the magnificent mass of Illimani, 
somewhat suggestive of a grown-up Mont 
Blanc, for it towers more than 21,000 feet 
as against Mont Blanc’s height of 15,782 
feet. 

Noonday approaches with no sign 
of La Paz and we are heading directly 
for the very broken and bare foothills 
of the range when we come to a halt at 
the Alto at considerably more than 13,000 
feet. Nearly 1500 feet below us lies La 
Paz, straggling along the narrow stream 
of that name, and looking very petite 
when viewed from above—like a museum 
model, with its plazas and mellow adobe 
coloring and warm red-tiled roofs. Un- 
fortunately, corrugated iron is rapidly 
replacing the Spanish tile, and although 
doubtless the former withstands the frost 
far better, it is infinitely less picturesque; 
and there has been much building in La 
Paz in the last few years. The motive 
power down into the cuenca, barranca, or 
hollow in which La Paz lies is electric 
and the way very devious. The unwary 
stranger who would walk finds the impres- 
sion from above misleading, for the only 
level streets are those paralleling the 
narrow stream, all the others are fright- 
fully steep, and slippery because of the 
small cobbles, and very difficult to those 
unaccustomed to the altitude. 

One wonders what accident led to the 
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growing-up of a large town at this partic- 
ular spot. It is true the winds are less 
sharp than on the Alto, where a young 
gale usually starts about noon and blows 
until nightfall, but why live in this region 
at all, for the city itself at the bottom 
of the hollow is still the highest capital 
in the world—z2o0oo feet higher than 
Quito, 3330 feet higher than Bogota, 
a mile higher than Mexico City, and even 
300 feet higher than Lhasa in Tibet. 

Most Andean towns have their origin, 
when not purely Indian, in early colonial 
avariciousness. The stream, Chuquia- 
guillo, which comes down from Aillaico 
to the north contained placer deposits of 
gold, long since unprofitable; then there 
was the stream itself—an unfailing stream 
is always a desideratum in an arid re- 
gion; and then, too, the age-old Indian 
trails converged here and passed over the 
range tothe fertileeastern valleys, one go- 
ing up, the other down the River La Paz.' 

With three railroads, the seat of the 
government, and the best trails to the 
tropics, La Paz has become, in modern 
times, the most important business 
center as well as the largest town in 
Bolivia. It was founded, at least on 
paper, by Mendoza in 1548 because of 
the gold of the stream bed, and was called 
the Pueblo Nuevo de Nuestra Sefiora de 
la Paz in commemoration of the recon- 
ciliation between Pizarro and Almagro. 
At the close of the war of independence 
in 1825 it was rechristened La Paz de 
Ayacucho in honor of the last decisive 
battle of that protracted struggle. It was 
a most unimportant place during colonial 
days, being entirely eclipsed by Oruro, 
Colquechaca, and Potosi—the three 
main sources of Spain’s wealth. In fact, 
Potosi, the most important of these, was 
in 1595 probably ten times the size of 
any other city in the New World. 

At the present time La Paz has be- 
tween 80,000 and 100,000 inhabitants 
and much commerce. At least three- 
fourths of the population is, however, 


14 small Aymard hamlet by the name of Chuquiapu 
was here before the Spaniard. 


of Indian or of mixed blood—no other 
large city in the Americas contains such 
a large proportion of aborigines. It has 
been the seat of government since 1898, 
the old Spanish capital of Sucre, a far 
finer place in every way, being hidden 
away in the eastern mountains. Because 
of this there is much jealous feeling in 
the older and more purely Spanish towns 
of the south and east. Although the 
see of a bishopric since 1605, the cathe- 
dral, started a few years later on the 
main plaza, is still unfinished. It has 
some fine stone carving, but at the rate of 
progress of the past ten years, it will be 
another three hundred years before it is 
finished. 

La Paz has little of the air of antiquity 
that is so captivating in Potosi or Sucre; 
in fact, charming bits of architecture are 
entirely lacking. Some exceedingly pre- 
tentious modern dwellings are to be 
seen along the Alameda, or Prado, that 
stretches down the river for a mile or 
more and is lined with Eucalyptus trees, 
those Australian immigrants which have 
thrived better in Latin America than 
have the immigrants from Spain. In fact, 
the finer residential part of the town is 
drifting rapidly down the valley,—every 
hundred feet nearer sea level being ap- 
preciably more comfortable;—and the 
whole way to Obrajes, three miles to the 
southeast, is practically built up. 

When the sun shines, La Paz is com- 
fortable, but one is wretched after night- 
fall and becomes a sun worshipper, fol- 
lowing the example of the Incas. There 
is no artificial heat, there being no fuel 
except faqguia, or llama droppings, which 
are used only for cooking or the limited 
industrial purposes. The traveler in 
the Andes becomes greatly impressed 
with the relativity of time. After the 
day’s work one kills time waiting for the 
belated unlocking of the hotel dining- 
room, and after having eaten comida, 
if one has no social engagements, tries 
to read or write by the dim electric lights; 
at last, on consulting one’s watch, fully 
expecting it to be midnight, one is 
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astounded to find it is only half past 
eight. 

Indian boys meet arriving trains, 
swarm into the cars, and, seizing every 
available piece of luggage, make off with 
it unless forcibly prevented. The trans- 
fer agencies are Indian cargadores— 
animated bundles of rags, singularly weak 
at carrying even the smallest article 
except on their backs. There they can 
manage anything up to two hundred 
pounds or more and of any bulk. They 
squat on the ground and tie themselves 
to a heavy wardrobe trunk by means of 
the omnipresent rope of llama wool, 
knotting it over their chest. Assisted 
to their feet, they will carry such a load 
indefinitely over the roughest sort of 
road. While riding a handcar near 
Cochabamba I once narrowly missed 
running over an Indian with a load of 
cornstalks, as big as an American load of 
hay, tied on his back. He was trudging 
along the railroad embankment and 
saw us in time to get off the track but 
not soon enough for us to clear the 
load which was sent, with its carrier 
attached, rolling to the bottom of the 
embankment. It was one of the funniest 
sights imaginable, for each time the 
Indian came up on the crest of a rota- 
tion, he flung his arms and legs about 
in a manner suggestive of a fly stuck 
on a pin. 

La Paz is dominated by Illimani, which 
raises its huge, granitic, ice-covered bulk 
to the southeast, and in the clear air 
appears to overhang the city although 
really twenty-four miles away. No 
peak that I have ever seen is so impres- 
sive unless it be Sorata, on Lake Titicaca. 
El Misti at Arequipa is perhaps more 
graceful, but grand is the only adjective 
properly descriptive of Illimani. Mont 
Blanc from Geneva is faintly suggestive 
of it but dwarfish in comparison and 
farther away in a less clear atmosphere. 
The name Illimani, we are told, comes 
from Hila umani, he who has much water, 
and the Achachila, or spirit of the moun- 
tain, is still worshipped by the out- 


wardly catholicized Aymaras as well as 
by the discerning traveler. 

Your native loves to bargain in true 
Oriental style and it takes several days 
to arrange for mules for a trip over the 
range. Although all travel has been on 
foot or mule back since the Spanish con- 
quest, one would suppose that mules 
had never before been hired by anyone. 
Your arriero knows the country “like 
the palm of his hand,” he tells you, and 
you contract at so much a day for each 
mule, he to furnish fodder. Later you 
discover that he is a brother-in-law or 
second cousin of a native and comes per- 
haps from southern Peru and has never 
been over the trail. Likewise you dis- 
cover that he is without funds for the 
purchase of fodder. 

Some bright morning you make a 
start—if you are lucky, it will be within 
an hour or two of the appointed time. 
Our arriero we christened “penny ante,” 
which was the phonetic rendering of his 
Indian name. He walked during the 
trip and could easily out-distance his 
antediluvian, pack-sore mules. Thetrail, 
or camino real—real, meaning royal, is 
in this case official and not descriptive, 
although the road was really not bad— 
wound its way northeasterly up the 
valley through a stern and harsh, vast 
and gloomy, broken country toward the 
storehouse of the God of the East Wind. 
By noon we had reached the divide 
(la cumbre), where some day a railroad 
will cross the pass to the eastern tropical 
lowlands. Already the rails are laid to 
this point and grading is going on beyond. 
Your arriero or Indian cargador always 
erects a cross at the pass if material is 
available, or scratches one on a rock 
nearby. In the absence of material he 
goes through the magical rite of adding 
a stone or two to the huge cairns that 
testify to the passing of the aborigine to 
and fro for centuries. 

The cross, like the mounds of stones, 
is to appease the spirits of the mountains 
and not, as one might innocently sup- 
pose, the result of the conversion of the 
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natives. In fact, as nearly as one may 
fathom the inner thoughts of the Indian, 
the god and the saints that the early 
Church brought him are of the same 
breed as those of his own pantheon, only 
possibly more powerful, and all the 
deities are considered in the plowing or 
harvest festivals, or in house building. 
Almost invariably the gable of the Indian 
house will have a row of small wooden 
crosses interspersed with representations 
of the native gods rudely cut out of some 
packing tin or gasoline can. 

The mountains here are of the usual 
forbidding appearance, but on so vast a 
scale that one gets no glimpse of the 
higher, glacier-covered peaks to the 
north and south. The pass is low for 
this part of the Andes, being only 15,275 
feet—the Zongo Pass, next to the north 
beyond Chalcaltaya, is 17,139 feet. The 
usual association of granitic cores with 
high mountains makes the Paleozoic 
slates of the Unduavi Pass seem strange, 
and although it is a commonplace of 
geology, I could never get quite used 
to finding sedimentary rocks with marine 
fossils 16,000 or 17,000 feet above sea 
level. 

All of the eastern valleys get much rain 
from the moisture-laden trade winds 
that sweep over the Amazon basin. 
These valleys are narrow and deep, for 
the gigantic mountains that flank them 
are geologically very young and there 
has not been time for the carving out of 
mature valleys in Nature’s workshop. 
The trail descends to the eastward 
rapidly, zigzagging down the shale slopes 
to the Rio Unduavi, so steeply that by 
the mid-afternoon you reach the posada, 
or inn, of Pongo. “Pongo” is the Quichua 
for rapids and every river along the 
eastern Andes from Colombia to Bolivia 
has its Pongo; hence there are more 
Indian towns of that name than there are 
Washingtons in the United States. The 
tambo of Unduavi, which we reached 
toward dusk, would not receive us, for, 
coupled with their native lack of hospi- 
tality, the proprietors were quartering 
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many of the better grade of workers on 
the right of way of the prospective rail- 
road. 

We rode on to the custom station a 
few miles beyond, where the Aduana del 
Coca, grudgingly and after much argu- 
ment, assigned us to a dark and dirt- 
floored room. We had made the fatal 
mistake of leaving La Paz without the 
miracle-working letters of recommenda- 
tion from the Minister of Fomento, 
consequently we could neither beg, buy, 
nor steal any food. We played dummy 
bridge till midnight and then tried to 
sleep in the chill, rare, night air, but this 
was impossible and we were compelled 
to walk the floor until dawn to keep from 
freezing. The cold is vouched for by the 
fact that a single candle of ordinary 
size lasted from nightfall to dawn. 

The Aduana, or custom house, is 
conveniently located in a narrow defile 
at the head of a switchback, and as the 
indispensable coca of the highland In- 
dians comes up this way the government 
derives considerable revenue from im- 
post duties. As many as five hundred 
cargo mules pass up in a single day. 
Coca is raised in vast quantities in the 
moist, moderately low, mountain valleys 
to the east. The tree is a low evergreen 
and the leaves, the source of cocaine, are 
dried and baled or packed loose. No 
Indian is ever without an enormous 
cheek-bulging cud, added leaf by leaf 
with an occasional bit from a banana- 
like object made of potato meal and wood 
ashes. Whether the effects of coca- 
chewing are deleterious or not it is diffi- 
cult to say. It may have a slightly dull- 
ing effect. Its use is not extensive among 
Spaniards if mestizos, or half-breeds, are 
excepted, and I tried it without appreci- 
able effect other than a very slight ward- 
ing off of the pangs of hunger or fatigue. 

After our frosty night and unsuccessful 
attempt to get a breakfast and after the 
arriero had gone through his usual antics 
of tossing a poncho over the head of each 
antediluvian mule and fussing an hour 
or more in adjusting the saddles so as to 
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conceal the pack sores, we were off. The 
trail simply plunged headlong downward. 
In an hour’s riding the Indian habita- 
tions changed to airy bamboo structures 
surrounded by banana thickets. The 
air assumed a humid, earthy smell, 
a smell such as can be encountered in 
our northern latitude only in the orchid 
house of a botanical garden. The moun- 
tains became densely wooded to their 
tops. Warm mists hung in the air and 
made photography difficult. The trail 
blossomed magically. Wild begonias 
and fuchsias ran riot, for this is their 
original home, and myriads of ferns 
clothed every bit of rock—elk horns, 
drynarias, gleichenias, and a hundred 
other kinds. In the valley bottom, 
where the rushing river left them room, 
were thickets of Canna twenty feet tall, 
and great numbers of the most graceful 
plant that grows, the tree fern, reaching 
to heights of from thirty to forty feet. 
We were in the country that I suppose 
physical geographies call selvas—the 
eastern rain-forest slopes of the Andes. 
More correctly it is known as the Mon- 
tana, all the way from Colombia to where 


it ceases south of the Tropic of Capri- 
corn. The precise call it Ceja de la Mon- 
tana, or eyebrow of the mountains. In 
northeastern Bolivia it is called the 
Yungas; it is especially widened here to 
a breadth of upward of two hundred 
fifty miles and is a veritable naturalists’ 
fairyland. 

Elsewhere in the mountains one 
descends from. glaciers and _ passes 
through a zone of cacti and bromeliads 
this is the succession south of Cocha- 
bamba. In the Yungas you drop at once 
from ice into subtropical luxuriance. All 
of the valleys are incredibly narrow and 
tortuous—the average gradient for the 
first fifteen miles was 485 feet to the mile. 
Ever and anon a slender waterfall comes 
down sheer from a height of several 
hundred feet. You fill your lungs with 
air containing real oxygen and renew 
your youth. However miserable and 
filthy the Indian towns of the low coun- 
try, life is bearable in warmth and air, 
and the easier conditions of life are con 
spicuously reflected in the character of 
trails and dwellings. 

Before noon we arrive at the Finca E] 
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Chaco, which is also a posada where 
guests can obtain accommodations. Doz- 
ing on the veranda, one seems to have 
been transported back to the Garden of 
Eden. A clear mountain brook, in which 
ducks disport, runs close to the house, 
and pigeons loiter about to pick up any 
chance crumbs from our outdoor meai. 
Sleek pigs waddle about. It isa striking 
anomaly that in the mountains, where 
fats would seemingly be indispensable, 
you never see pork even in cured form; 
all the meats are lean mutton, llama, 
or goat, and not even butter is to be had 
except in tins and is very old and corres- 
pondingly strong. The garden of El 
Chaco abounded in magnificent roses 
and poinsettia growing among oranges, 
coffee, papaw, and pepper trees. 

The charm and romance of the uplands 
emerge only through the haze of memory, 
but one is eager again to face the hard- 
ships and cold of the trail in order to 
sit on the porch at El Chaco and wash 
down the Indian bread and soft-boiled 
eggs with a good quality of native beer. 

Our journey did not end here, but it 
may well be concluded at the pueblo 
reached toward dusk—Yanacachi. Here 
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in the river bottom, which is several 
hundred feet below the town, may be 
seen troops of monkeys as well as toucans 
of the ridiculous beak. Scorpions lurk 
under the stones and vampire bats are 
the nightly pest of the pack mules. Small 
palms are scattered among the wild 
peppers, lianas, and tree ferns, and all of 
the insect pests of the tropics along with 
the most magnificent palms of the world 
are only a long day’s ride down the valley. 

Here the climate is delightful, and it is 
always summer, and yet if one had a 
large naval gun, one could point it up the 
valley of the Rio Chojlla, which joins 
the Rio Unduavi at Yanacachi, and 
splinter the ice on the summit of Mur- 
urata, which towers to 18,980 feet at the 
head of the former valley. 

On down, the Rio Unduavi becomes 
the Rio Tamanpaya and joins the Rio 
La Paz and eventually the Beni in the 
rubber country, finally reaching the 
Atlantic by way of the Amazon. The 
trail winds down past Coripata to the 
head of navigation on the Beni, through 
potentially the most productive region, 
as well as the most delightful, in all Bo- 
livia. 
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BIRD LIFE IN THE URUBAMBA VALLEY: 





A REVIEW* 


BY 


ROBERT CUSHMAN MURPHY! 


R. FRANK M. CHAPMAN’S 
recent paper on the bird life of 
the Urubamba Valley represents 

the fulfillment of a request with which he 
was honored by the authorities of the 
Yale University—National Geographic 
Society’s Expeditions in the Urubamba 
region of Peru. The field work of these 
expeditions, under the direction of Pro- 
fessor Hiram Bingham, included not only 
archeological investigations but also a 
survey of the physical conditions and bio- 
logical resources of the area, the task of 
making collections in vertebrate zoédlogy 
being entrusted to the well-known natu- 
ralist, Mr. Edmund Heller. 

Since it is the policy of Dr. Chapman 
(and one which he holds equally for his 
associates in the department of ornithol- 
ogy) to undertake no faunal work without 
personal reconnaissance in the region con- 
cerned, the two institutions which had 
conducted the Urubamba explorations 
generously provided for an additional 
journey through the valley of the river 
during July, 1916. On this short expedi- 
tion Dr. Chapman was accompanied by 
his son and by Messrs. George K. Cherrie 
and Harry Watkins. The specimens 
collected by both the Heller and the 
Chapman parties, together with subse- 
quent collections by Watkins alone, 
numbered 1833. Upon this material, 
as well as upon the observations of Dr. 
Chapman, the admirable field journal of 
Mr. Heller, and the publications relating 
to earlier ornithological collecting by 
Whitely, Kalinowski, and others, the 
present paper is based. 

Mr. Heller’s geographic notes, of which 
fourteen sections are quoted in the paper, 
deserve particular mention. Rarely is 
an author undertaking a faunal report 
fortunate enough to have at his disposal 


such an illuminating record of topogra- 
phy, geology, climate, vegetation, and 
general biotic environment from his 
precursor in the field as was Dr. Chap- 
man in this instance. It is difficult to 
choose from Mr. Heller’s contributions, 
but the following brief description of life 
conditions in the Occobamba Valley, 
which is confluent with the Urubamba, 
may serve as an example: 


Well down in the Occobamba Valley, at a point 
where the forested country meets the grassy up- 
lands, we established our camp, at a spot called 
Tocopoqueyu. The camp was pitched in one 
of the terraced fields on the west bank of the 
creek, at an altitude of 9,100 feet. During our 
sojourn here in July the weather was bright and 
warm during the day and cool at night, but sel- 
dom bitter or windy. The country has a pecu- 
liar physical aspect, owing to one side of the 
valley, the eastern, being clothed by a dense for- 
est, and the opposite, or western, being the very 
antithesis; that is, grass-covered and dry in 
character. The forest edge is definitely bound 
by the stream margin, which is lined by a growth 
of alder and willow trees. The alders here form 
a considerable part of the forest, and such as are 
found growing at a distance from the stream have 
widespread crowns and a grayish appearance 
seldom seen in riverside trees. Other forest trees 
are Eugenias, or cloves, Escallonias, and a large 
bay tree of the genus M yrica. Bamboo, as usual, 
forms a dense undergrowth in the forest. 

The direction and constancy of the prevailing 
winds here seem to offer an explanation for the 
extraordinary difference in vegetation on opposite 
sides of the valley. The moist breezes coming 
up the valley from the hot lower montafia coun- 
try are mist-laden and confined to the eastern 
side, along which the mist hangs, leaving the 
western side open, sunny, and dry. The fauna 
partakes of this divided character also, the for- 
ested side being the haunts of such marsupials 
as Oriolestes, Peramys, the pygmy opossum, 
Didelphis, and many species of forest rodents. 
On the west side we find white-tailed deer, 
coyotes, skunks, and rodents peculiar to the 
grassy Andean Zone. The country rock is gran- 
ite, cliffs of which are exposed for several miles on 
the western side. 


The aim of the Urubamba paper is to 
extend our knowledge of the distribution 


of bird life in the complex Andean region. 
The plan is therefore similar to that fol- 


*The Distribution of Bird Life in the Urubamba Valley of Peru. By Frank M. Chapman. Bulletin 117, U. S. National 


Museum, 1921. 
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This photograph of the Occobamba Pass, taken at an elevation of 13,800 feet by Mr. 
Edmund Heller, shows the character of the puna zone, the name applied to the high, treeless 
area of this region of South America. In the foreground are two representatives of an animal 
that has been associated time out of memory with Peru 


lowed in Dr. Chapman’s Colombian 
monograph, although the treatment is 
necessarily more provisional. The an- 
notations in the list of 380 known species, 
which represent probably less than 
eighty per cent of the avifauna of the 
area, are mostly brief and conservative, 
emphasis being placed primarily upon 
(1), exact determination of each species 
or race; (2), precise location of the collect- 
ing station; (3), distributional status of 
each form. A distributional summary 
reveals that the Urubamba region is in- 
habited by a nearly equal number of 
species characteristic of the tropical and 
subtropical zones (115 and 105 respec- 
tively), while 63 belong to the temperate 
zone, 74 are representative of the puna 
or paramo, above timber line, 15 are of 
general distribution on the continent, and 
8 are migrants from North America. 
Dr. Chapman finds that the life zones 
and their bird fauna agree substantially 
with those determined by him in Colom- 
bia, the only notable discrepancy being 
shown by the puna zone. In Peru this 
uppermost stratum of life occupies a 
much more extensive surface than in 


Colombia; it lies, moreover, nearer the 
low south temperate and subantarctic, 
pampean stretches from which it pre- 
sumably derives its fauna. For these 
reasons the puna bird life is more varied 
than that of corresponding altitudes in 
Colombia. Other factors also serve to 
make life conditions of the puna zone 
more subtle and involved than those of 
the north Andean paramo. Dr. Chap- 
man writes: 


The Puna of Peru corresponds to the Paramo 
of Colombia. Both regions lie between the up- 
per limit of arborescent vegetation and the lower 
limit of snow. On the eastern Andes in the Uru- 
bamba region, this is approximately between the 
altitudes of 12,500 and 15,000 feet, limits which 
agree with those we found to exist in the Central 
Andes of Colombia. 

Faunally, however, where insufficient rainfall 
prohibits forest growth, the Puna Zone reaches a 
much lower level. At Ttica-Ttica (al- 
titude 11,900 feet), near Cuzco, it completely in- 
osculates with the upper border of the arid Tem- 
perate Zone. The two zones are here distin- 
guished by the presence or absence of bushy 
vegetation, a difference controlled wholly by wa- 
ter supply. Much additional field work is re- 
quired to determine the interrelations of these 
zones. Since the bird life of the Puna has been 
derived largely from the South Temperate] Zone 
in Patagonia it may prove to be desirable to char- 
acterize the Puna as an Andean Temperate and 
apply a new name for the forested and bush- 
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Santa Ana Valley on the lower Urubamba, the altitude of which is 3500 feet, is repre- 
sentative of the arid tropical zone. This photograph was taken by Frank M. Chapman, Jr. 


grown Zone which I have here termed Temper- 
ate. This problem, however, can not be treated 
from a local standpoint nor indeed do data as 
yet exist for its solution. 

In Colombia the flora of the Paramo with its 
frailejons and other striking species, is so charac- 
teristic that no difficulty is experienced in dis- 
tinguishing Temperate Zone savanna from the 
Paramo above it. But the uniformly grass- 
covered plains and slopes and the marshes of the 
Puna afford no such obvious boundaries. 

No doubt, however, can exist as to the origin 
of the Puna avifauna. Suited only for the needs 
of plain, marsh, and water-inhabiting species, 
Puna bird life has been largely derived from the 
vast area of plains, marsh, and lakes which, with- 
out topographic barrier, bounds it on the south 
and extends nearly to the southern limits of the 
continent. 

The South Temperate Zone ducks and grebes 
find a suitable home on the Puna lakes, where 
they are represented by permanently resident 
races, while the oven-birds (Furnariidae) and 
finches of Patagonia find congenial haunts and 
— conditions on the high Andean table- 
and. 


Both the importance and the difficul- 
ties of zodlogical work in the rich, pro- 
ductive, wet temperate forests are con- 
cisely stated by the author in his intro- 
duction: 


Heller’s work in the forests of the humid Tem- 
perate Zone at timberline (approximate altitude 
12,500 feet) is of special importance. This zone 
has been previously explored in Peru only in the 
district about Maraynioc in the Eastern Cordille- 
ra somewhat north of the latitude of Lima, where 
von Tschudi, Jelski, and Kalinowski secured a 
surprising number of distinct new forms. The 
rainfall which produces the forest characterizing 
the humid Temperate Zone is also, in a measure, 
responsible for our ignorance of its life. The rain 
creates not only forests, but also rivers, and the 
river valleys form the natural sites for the trails 
which connect the highlands and lowlands. 
When the collector, in following these trails, 
reaches the region of Temperate Zone forests, his 
path is far below them and he thus passes under 
a zone of exceptional interest. I had this expe- 
rience in the Eastern Andes of Colombia between 
Bogota and Villavicencio; while Kalinowski, who 
collected during several years in the Urubamba 
region, appears not to have worked in the forests 
of the humid Temperate Zone, though he lived 
within a few miles of them. 


The avifauna of the tropical zone 
proves, as might be expected, to have its 
affinities with that of Amazonia and trop- 
ical South America in general, but the 
penetration of the subtropical zone into 
the mountain chain, by way of the Uru- 
bamba Valley, is highly significant, and 
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lends itself well to comparison with con- 
ditions elsewhere: 


The remarkable stratum of life which lies ap- 
proximately between the elevations of 5,000 and 
9,000 feet on the eastern slope of the Andes and 
extends from Bolivia to Venezuela makes a fold 
or loop up the Urubamba Valley. In the lower 
valley its inferior limits merge with the upper 
border of the humid Tropical Zone in one un- 
broken sweep of forest; at Santa Ana they are 
coextensive with the cloud belt below which 
grassy, treeless slopes reach to the floor of the 
tropical valley, while from a short distance above 
San Miguel Bridge (altitude 6,000 feet), at the 
foot of Machu Picchu, almost to Torontoy, the 
forests of the Subtropical Zone reach the shores 
of the river, whence, in places, they extend up- 
ward to merge with those of the humid Temper- 
ate Zone. 

Above Santa Ana the Subtropical Zone is first 
encountered on the western side of the valley at 
Idma, and from this point forest extends into the 
Temperate Zone. 

Birds have been collected in the Subtropical 
Zone of the Urubamba Valley only at Idma and 
in the Machu Picchu district. From these local- 
ities 105 species have been secured which may 
be considered as zonally representative. Com- 
parison of the results of our work with those of 
Kalinowski’s indicates that this number fairly 
represents the fauna. It does not, however, 
fairly represent the fauna of the Subtropical 
Zone of Peru, since in Colombia we obtained 230 
species which were distinctively subtropical. 
The data at hand, therefore, do not warrant a 
comparison of the bird life of the Subtropical 
Zone in Peru and Colombia, but they do show the 
remarkable uniformity of the life of that zone, a 
fact to which I have previously called attention. 
Thus, of 77 genera secured by us in the Subtropi- 
cal Zone of the Urubamba Valley, no less than 
74 also occur in this zone in Colombia; the genera 
Knipolegus,' Phylloscartes,' and Thlypopsis* being 
the only ones absent from Colombia. Of the 
104 Urubamba species contained in these genera, 
57 are common both to Peru and Colombia. 


No less interesting are conditions in 
the temperate zone, with its two sharp 
climatic aspects—the arid and the moist 
—and its interdigitation with the life 
zones both-above and below: 


The Temperate Zone has both a humid and an 
arid section. The former is found on the more 
easterly ranges of the Andes on which are con- 
densed the moisture-bearing winds from the 
Atlantic. Here well-developed forest reaches an 
average altitude of 12,500 feet. Above this alti- 
tude lies the Puna’ The line between the two 
may be abrupt or the two may merge by an 
upward extension of bushy-grown areas, the 
latter forming the arid portion of the Temperate 
Zone. Heller writes that the forest at Cedro- 
bamba (altitude 12,500 feet) “stops as abruptly 


1Flycatchers. 
>Tanager. 
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as if cut by a knife’ 
grassland of the Puna. 

At other localities, notably inner valleys with 
comparatively low rainfall, the Temperate Zone 
is characterized by a scrubby vegetation re- 
stricted largely to the borders of streams, up 
which the arid portion of the zone extends finger- 
like projections well into the Puna Zone. 

Conditions of this kind can be understood only 
by one who has observed them in the field. 
They can not be expressed by the most care- 
ful labelling of specimens. A collection from 
Ttica-Ttica (altitude 11,900 feet), for example, 
contains a mixture of forms apparently not sus- 
ceptible of zonal interpretation. With such 
characteristic species of the Puna as U pucerthia 
pallida! Geositta tenuirostris,| Agriornis solitaria 
insolens,? Muscisaxicola rufivertex,? etc., there are 
presumably associated Anaeretes flavirostris, 
Serpophaga cinerea,? Elaenia albiceps,? Saltator 
albociliaris,’ Diglossa brunneiventris,’ etc., but in 
the field it was found that the first group was 
largely restricted to the grassy slopes, while the 
second was found only in the narrow fringe of 
bushes at the borders of streams. 

The collection from Cedrobamba contains a 
similarly confusing assemblage of Temperate and 
Puna Zone forms, the occurrence of which within 
a restricted area is explained by Heller’s descrip- 
tion of the striking conditions which exist at that 
locality. The upper limit of the Temperate 
Zone, therefore, coincides with the upper limit of 
tree or bush growth, and this may often be at a 
higher altitude than the lower limit of the suc- 
ceeding or Puna Zone. 

On the eastern slopes of the Andes the lower 
limits of the Temperate Zone correspond with 
the upper limits of the Subtropical Zone, and 
although forest may stretch continuously from 
timberline to the Amazonian plains, the limit 
between the two zones is here uniformly about 
9,000 feet. Where, however, lack of rain pre- 
vents the development of the forest which so 
strongly distinguishes the Subtropical Zone, the 
Temperate Zone in its arid phase may descend 
much lower. Inthe Urubamba Valley it reaches 
Torontoy at 8,000 feet and on the treeless Pacific 
slope of the Andes it actually descends to sea 
level. The influence exerted by the Humboldt 
current must, however, be taken into considera- 
tion here, an inquiry which would lead us far 
beyond the scope of this paper. 

The assemblage of species characterizing the 
Temperate Zone is intensely interesting. Being 
either tree or bush-inhabiting, it is clear that they 
must have had their geographic origin in tree or 
bush-grown regions. The humid South Temper- 
ate Zone is separated from the district under 
consideration by 1,500 miles of treeless country, 
which has proved aneffective barrier to the north- 
ward extension of the forest-inhabiting species of 
southern Chile. 

It seems evident, therefore, that the avifauna 
of the Temperate Zone can have originated only 
in the forested regions lying below it, and in its 
parrots, humming birds, toucans, trogons, fly- 

1Ovenbirds. 

2F lycatchers. 

3Finch, 

‘Honey creeper. 


and is succeeded by the 
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catchers, tanagers, and honey creepers it is evi- 
dent that we have the highly differentiated de- 
scendants of tropical forms. 

The area occupied by the Temperate Zone is 
by no means so large as that of the Subiropical 
Zone and the number of species inhabiting it is 
correspondingly small. But analysis shows that 
the bird life of the Temperate Zone is more dis- 
tinct than that of any other zone. 

Of especial significance is the com- 
parison of the bird life of the temperate 
with that of the puna zone. Although 
these lie side by side, it is shown that the 
birds of the temperate zone have de- 
scended from tropical ancestors while 
those of the puna find their geographical 
origin in the plains of Argentina and 
Patagonia. The former have therefore 
been subjected to the influences of the 
wide climatic differences existing between 
the tropical and temperate zones while 
the latter have found in the puna a 
climate not radically different from that 
in which it is assumed they originated. 
As a result of these contrasted conditions 
it is shown that 55 per cent of the genera 
and 80 per cent of the species of the 
temperate zone are endemic, that is, 
have evolved into new forms since enter- 
ing the temperate, while only 7 per cent 
of the genera and 55 per cent of the puna 
zone species are peculiar to that zone. 

Dr. Chapman therefore concludes that 
the evolution of a species is determined 
less by the time and distance by which 
it is separated from the ancestral stock 
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than by the degree of environmental 
change to which it is subjected. 

The form of Dr. Chapman’s paper is 
a model for articles relating to the fauna 
of imperfectly explored fields. Follow- 
ing the introductory remarks are a re- 
view of previous work, a synopsis of the 
collections, and a well-illustrated account 
of the numerous stations at which speci- 
mens were obtained, the data for altitude 
and for topographic and zonal position 
being cited with all possible precision. 
This may be considered as the geographic 
section of the paper, of fundamental in- 
terest to workers in many branches of 
science, and, indeed, to all who are con- 
cerned with transportation in Peru. 
The next seventeen pages are devoted to 
a discussion of the life zones, in which 
maps and tabulated analyses of species 
and genera support conclusions of much 
importance to all students of geographi- 
cal distribution, whether of birds or of 
other forms of life. Then eighty or more 
pages are given up to the list of birds 
known to inhabit the Urubamba region; 
and in this section the taxonomic orni- 
thologist finds data of a fellow specialist 
to be confirmed, revised, or extended. 
Finally there is the index, which, accord- 
ing to the editorial custom of the United 
States National Museum, is limited to 
names of localities and the technical 
nomenclature of animals and plants. 
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JOEL ASAPH ALLEN, 1838-1921 


AN 


BY 


APPRECIATION 


HENRY FAIRFIELD OSBORN 


President of the American Museum of Natural History 


HE first fifty years of our history 
as a scientific institution has the 
personality of Dr. Joel Asaph 
Allen as its central figure, in the same 
sense in which the foundation of the 
American Museum centers around the 
personality of Professor Albert S. Bick- 
more. The two men supplemented each 
other perfectly. Both enjoyed the inspi- 
ration of Louis Agassiz. Bickmore had 
the gift of inspiring a high-minded group 
of citizens to plan a museum unprece- 
dented in scale and to make it thoroughly 
American in name and character. Allen 
had the gift of instilling the scientific 
spirit throughout the institution and of 
giving it scientific rank. When he came 
to the American Museum in 1885 as 
curator of mammals and birds, the day of 
pure scientific research in mammalogy 
and ornithology had hardly dawned. 
Not only was he inspired with Agassiz’ 
spirit of research, but the story of his 
boyhood years, between 1838 and 1858,' 
shows that he was born a naturalist and 
field observer, and was full of ambition 
asa writer. As early as 1858 he aspired 
to write a story of the “Birds of New 
England.” It was this triple character 
of field collector, of observer, of inde- 
fatigable note-taker and writer, together 
with an invincible determination to 
publish, guided by unerring judgment 
and untiring energy, that placed him 
at the early age of twenty-four in the 
forefront of the younger zodlogists of 
America. He rounded out his field work 
with readings from Humboldt, Lyell, 
Dana, and Gray, thus broadening the 
base of his pyramid of life work to 
include geology, mineralogy, and botany. 
Agassiz was charmed with his genial 
‘Autobiographical Notes and a Bibliography of the Scientific 
Public utions of Joet Asaph Allen, written at the urgent re- 


quest of the President of the American Museum and 
published in 1916. 


nature and selected him as companion on 
his expedition to Brazil (1865-66), which 
laid the practical foundation for his 
direct observations and subsequent re- 
searches on South American mammals 
and birds. The Middle West, Florida, 
the Great Plains, the Rocky Mountains, 
the Yellowstone, opened before him in 
successive years (1867-82), and the phys- 
ical courage needed in the Wild West of 
those early days was an important factor 
in the development of his innate moral 
and intellectual courage and fearlessness. 

Spencer F. Baird was the second great 
personal influence in his life. At the 
Museum of Comparative Zoélogy, Cam- 
bridge (1871-85), he became thoroughly 
grounded in museum technique, which 
qualified him for his thirty-six years of 
service in the American Museum, where 
his most distinguished senior colleague 
was Dr. Daniel Giraud Elliot, his most 
distinguished junior colleague—a man of 
his own training—Dr. Frank M. Chap- 
man. 

From 14,300 birds and mammals all 
told in 1885, the collections rose to 
approximately 246,700 birds and mam- 
mals as enumerated at the close of the 
year 1920. But this numerical monu- 
ment, great as it is, is less exceptional 
than the intellectual monument of thirty- 
seven volumes of the Bulletin and four 
volumes of the Memoirs of the Museum, 
with a total of 21,368 pages, all of which 
passed through the editorial hands of 
Doctor Allen between the years 1885 and 
1917 inclusive. To speak of his genius 
as an editor means that in all this time 
hardly a single error escaped his un- 
erring eye and that while firm as ada- 
mant both for principle and accuracy, 
never an author, young or old, came 
under his editorial influence without 
feeling a deepened sense both of respect 
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and of affection. Allen’s own contribu- 
tions to the Bulletin and Memoirs 
numbered hundreds of pages, devoted to 
hundreds of new species and genera; but 
above all this, the superlative standard 
maintained by him at the greatest 
personal sacrifice enabled us to place our 
publications beside those of any institu- 
tion in this or any other country without 
fear that the American Museum’s reputa- 
tion would suffer in comparison. That 
is why we are justified in saying that 
Doctor Allen was the central figure of 
our first fifty years of scientific develop- 
ment. 

There have been, perhaps, other men 


oi: equal erudition and equal productive 
power, but we doubt if in the whole 
history of zoélogical science there has 
ever been a man with such warmth and 
generosity of character, such simplicity 
of nature, such quiet enthusiasm, who so 
endeared himself to all his colleagues, 
young and old, and who so lived as to 
inspire universal affection as well as 
reverence. Would that such a person- 
ality might have remained immortal in 
our midst. But such immortality is 
denied. May his host of students and 
successors erect a monument of work 
carried out in his spirit of accuracy and 
with his kindly and generous attitude. 


“To think like Man, and yet like Nature to abide— 
This double boon to Man and Nature is denied 


The Gods alone enjoy.” 


A LIFE OF ABUNDANT ACCOMPLISHMENT 


BY 


FRANK M. 


CHAPMAN 


Curator of Ornithology, American Museum 


R. JOEL ASAPH ALLEN, dean 
of the American Museum’s 
scientific staff, departed this life 

at Cornwall-on-Hudson on August 20, 
1921, in the eighty-fourth year of 
his age. For thirty-six years he had 
served the Museum with a devotion and 
singleness of purpose which made his 
duties as curator of the department of 
mammals and birds, and editor of the 
Museum publications, labors of the heart 
as well as of the mind. 

Physically far from strong, he ever 
made demands upon his powers to the 
limit of their ability to respond. How 
many times at the end of the day I have 
seen him lean back in his chair on the 
verge of complete exhaustion! But if 
the flesh was weak, the spirit was ever 
willing; and stimulated by never-failing 
love of study, which acted like some elixir 
of life, he has left behind him a marvelous 
record of achievement. 


Dr. Allen was born at Springfield, 
Massachusetts, July 19, 1838; and he 
came into this world endowed with that 
inherent interest in nature which is the 
priceless heritage of the true naturalist. 

His immediate ancestry affords no 
clue to the origin of his distinctive tastes; 
they were not exhibited by either of his 
two brothers, but with him, in spite of 
far from favorable conditions, they were 
not to be denied. Without ever having 
seen a book on natural history, or ever 
having met a naturalist, he showed an 
instinctive impulse to collect and pre- 
serve specimens of birds and, in proof 
that such collecting was not merely the 
gratification of a desire to acquire, he 
weighed, measured, described, and 
named his specimens. The boy of 
thirteen gave evidence of the breadth 
of his interests by collecting and studying 
in addition to birds, also mammals, 
reptiles, fishes, shells, insects, plants, 
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and minerals; and this was done in the 
spare time left after the conscientious 
discharge of duties on his father’s farm. 

The sale of his collections to the Wil- 
braham Academy supplied him with 
sufficient funds not only to complete his 
studies at that institution but, in 1862, to 
enter the Lawrence Scientific School as a 
special student under Louis Agassiz. 
There he formed one of a remarkable 
group of young naturalists, including 
Alpheus Hyatt, Edward S. Morse, A. S. 
Packard, F. W. Putnam, and A. H. 
Verrill, who afterward were to exert 
wide influence upon biological research 
in this country. This formed the begin- 
ning of an association with Agassiz and 
the Museum of Comparative Zodélogy, 
which lasted, with some lapses oc- 
casioned by ill health, for the succeeding 
twenty years. 

In April, 1865, he sailed for Rio 
Janeiro with Agassiz and a group of 
assistants, including Charles Frederick 
Hartt, the geologist, and William James, 
later the eminent psychologist. After 
collecting for some weeks in the region 
about that city, Dr. Allen became one of 
a small party detailed to visit the 
northern provinces of Brazil. The jour- 
ney was made by mule and canoe and 
involved greater hardships than Dr. 
Allen’s physique could endure. After 
about three months, during which he 
secured many specimens of birds, mam- 
mals, and fishes, he left the expedition 
and started for the coast at Bahia, a 
journey which required nearly two 
months. 

With some difficulty he secured pas- 
sage for Boston on a 300-ton brigantine 
and on December 15, sailed from Bahia 
with several cases of birds, mammals, 
mollusks, and geological specimens, and 
six or eight barrels of fishes, reptiles, and 
other vertebrates in alcohol. After a 
favorable voyage the latitude of Cape 
Hatteras was reached January 21; but 
here a storm was encountered which 
eventually forced the ship to take refuge 
in St. Thomas, east of Porto Rico. When 
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it finally anchored off Woods Hole, 
Massachusetts, ninety days had elapsed 
since the departure from Bahia. 

A short period of recuperation on his 
father’s farm restored Dr. Allen’s health 
sufficiently to permit him again to take 
the field and, in 1867, he collected in 
various branches of natural history in the 
upper Mississippi Valley. In October 
of that year he returned to the Museum 
of Comparative Zodlogy where, in 1871, 
he was made curator of the departments 
of birds and mammals. 

In the winter of 1868-69, an expedition 
was made to the St. John’s River in 
Florida, where material was gathered 
which formed the basis of the classic 
memoir “On the Mammals and Winter 
Birds of East Florida, with an Exami- 
nation of certain assumed Specific 
Characters in Birds and a Sketch of the 
Bird-Faune of Eastern North America,” 
a paper which at once stamped its 
author as one of the leading zodlogists 
of this country. 

In April, 1871, Dr. Allen extended the 
field of his labors as a collecting zodlogist 
to the Great Plains and the Rocky 
Mountains, returning to Cambridge the 
following January with 200 skins of 
mammals, 60 skeletons, 240 additional 
skulls (mostly of large species), 1500 
bird skins, more than too birds in 
alcohol, a large number of nests and 
eggs, together with fishes both recent 
and fossil, mollusks, insects, and crus- 
taceans. Among the mammals was a 
large series of buffalo, collected, at the 
risk of attack by hostile Indians, near 
Fort Hays, Kansas, where, Dr. Allen 
writes, buffaloes were so numerous that on 
one occasion “they darkened the plains 
to the west of us as far as the eye could 
reach.” A little more than a year after 
returning from this arduous and success- 
ful expedition, Dr. Allen was invited by 
Professor Baird, on behalf of the Smith- 
sonian Institution, to assume charge of 
the work in vertebrate zodlogy of a party 
of naturalists which was to be attached 
to the military expedition acting as 
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escort to the surveyors of a proposed 
line of the Northern Pacific Railroad. 

The escort of 1400 troops under 
General Custer had several conflicts 
with Indians who followed the expedition 
so closely that opportunities for zoé- 
logical collecting were seriously curtailed. 
Only a small part of the region traversed, 
however, had previously been visited 
by a naturalist, and much information 
was gained concerning the general 
character and faunal affinities of the 
region. This information was subse- 
quently included in Dr. Allen’s published 
reports. This was Dr. Allen’s last 
important expedition, his field work 
being concluded so long before that of 
most naturalists now living was begun, 
that few, even of his colleagues, realized 
the extent of his experience as a collect- 
ing naturalist, the difficulties he en- 
countered, or the success he achieved. 

From 1876 to 1882, Dr. Allen devoted 
himself largely to laboratory research, 
working in part for the Museum of 
Comparative Zodlogy, Cambridge, in 
part for the United States Geological 
and Geographical Survey. During this 
period he produced his monograph on 
The American Bisons, Living and Extinct, 
and also an 800-page history of the 
North American walruses, sea lions, and 
seals. Asa result of overwork, his health 
failed, and in 1882 he was obliged to dis- 
continue his studies. A return to the 
field was not, however, followed by the 
expected recuperation, and several years 
elapsed before he could do a full day’s 
work in the study. 

Dr. Allen was now recognized as one 
of the world’s leading zoélogists and, 
when the Trustees of the American 
Museum decided to make this institution 
an organization for research as well as 
exhibition, it was fitting that they 
should offer him the important post of 
curator of mammals and birds. With 
the acceptance of this position by Dr. 
Allen in May, 1885, the Museum entered 
upon a new phase of its history. Prior 
to this time the small scientific staff had 


devoted its efforts largely to the ex- 
hibition halls; not one volume of the 
Bulletin containing the results of original 
investigation had been completed, the 
research collections of birds consisted of 
about 3000 specimens, and there was no 
study collection of mammals. 

While Dr. Allen fully appreciated the 
great importance of properly prepared 
exhibits, by nature and by training he 
was more deeply interested in original 
investigation than in the more popular 
phases of natural history, and he never 
failed to urge upon the Museum authori- 
ties the necessity of building up the 
Museum’s research collections. Even 
on his deathbed this was often, in periods 
of delirium, the foremost thought in his 
mind. 

It followed, therefore, that shortly 
after he became connected with the 
Museum the great Lawrence collection 
was purchased. To this were soon 
added the Elliot humming birds, the 
Scott collection from Arizona, and the 
Herbert Smith collections from Brazil. 
These formed the foundation of the 
present study series of about 150,000 
specimens, which, with the Dwight and 
Sanford collections, make the Museum’s 
department of ornithology one of the 
best equipped in the world. Meanwhile, 
the study collection of mammals was 
growing steadily until today it numbers 
approximately 50,000 specimens, every 
one of which has been acquired since 
Dr. Allen came to the Museum. The 
increase in the departmental staff kept 
pace with its material growth and at 
present the personnel of the departments 
of mammals and birds is doubtless 
larger than that of the corresponding 
departments in any other museum. 

Every moment not required for execu- 
tive or editorial duties Dr. Allen devoted 
to the study of the collections acquired 
by the Museum, and to the preparation 
of papers on them. This work was 
prosecuted not only at the Museum but, 
when ill health prevented him from 
coming to his office, also at home. The 








results of these researches, published 
chiefly in the Bulletin of the Museum, 
are contained in some 23 papers on birds 
and 168 on mammals, and _ include 
descriptions of 49 species and subspecies 
of the former, and approximately 675 
of the latter. 

The service rendered to the Museum 
by Dr. Allen was, however, not  re- 
stricted to his office as curator. From 
1885 to 1918 he acted as editor of the 
Museum publications, a post which he 
was especially qualified to fill. To an 
inborn editorial sense he added excellent 
taste in questions of typography, and to 
his supervision is due in no small measure 
the high standard set by the Museum 
publications. 

When Dr. Allen came to the Museum, 
the first volume of the Bulletin, as pre- 
viously stated, had not been completed 
and not one of the Memoirs had appeared; 
when he resigned his editorship, the 
Bulletin was in its thirty-seventh volume 
and the Memoirs on zodlogical and 
paleontological subjects numbered 
twenty-two. Practically all this material 
and much besides, passed through Dr. 
Allen’s hands, and only one with ex- 
perience in work of this character can 
appreciate the demands it made upon 
his time and strength. Often for days 
together he devoted himself to the 
revision of manuscript and the reading 
of proofs, with the thoroughness which 
characterized all that he did. 

Dr. Allen was the virtual author of 
The Code of Nomenclature Adopted by 
the American Ornithologists’ Union, a 
document which has had wide influence 
on nomenclatural procedure, and _ his 
experience in this special field won him 
a place on the Commission for Zoé- 
logical Nomenclature of the Inter- 
national Congress of Zodlogy, which he 
held from the formation of the Com- 
mission in 1910 to the time of his death. 
His deep insight and logical, fair-minded 
consideration of involved questions aris- 
ing in this science of names will be 
missed by his confréres on this com- 
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mission, as well as by his associates in 
the Museum. 

Dr. Allen’s retiring nature, his absorp- 
tion in his studies, and his lack of 
strength, combined to prevent him from 
taking an active part in the life of the 
scientific world beyond the Museum 
walls. But second only to his duties at 
the Museum was his interest in the 
affairs of the American Ornithologists’ 
Union. He played a leading part in the 
organization of this society, acted as its 
president for the first eight years of its 
existence, and was a member of its 
Council at the time of his death. For 
thirty years he was editor of its official 
organ, The Auk, wrote, as has been said, 
a large part of its Code of Nomenclature, 
and saw three editions of its Check-List 
of North American Birds through the 
press. 

Dr. Allen was also a founder of the 
original Audubon Society, and took an 
active part in the conduct of this organi- 
zation and of its successor, the National 
Association of Audubon Societies, from 
the inauguration of the movement for 
bird protection in 1885 to the end of his 
life. For a number of years Dr. Allen 
was a member of the Council and vice- 
president of the New York Academy of 
Sciences, as well as president of the 
Linnean Society, but the demands on 
his strength by each day’s labors and the 
attractions of an exceptionally happy 
home life, combined to prevent him 
from attending evening functions. 

This brief epitome of the activities 
of Dr. Allen is in large part based on 
an autobiography which, at the urgent 
solicitation of President Osborn, Dr. 
Allen reluctantly prepared in 1916." 
But although he tried to write of himself 
with the fairness and conscientious 
regard for truth that marked all his 
studies, he was too modest to realize the 
importance of the place he occupied in 
science, and particularly in the life of the 

1A utobiographical Notes and a Bibliography cf the Scientific 
Publicaticns of Joel Asaph Allen. Published by the Ameri- 


can Museum of Natural History, 1916. 8vo. 215 pages, 
1 plate. 

















per 


% 
be 
4 
| 





Museum. Possessed of an exceptionally 
well-balanced mind and sound judgment, 
he brought these qualifications to bear 
on any question with so total a disre- 
gard for self-interest that the personal 
equation was largely eliminated and one 
could be certain of receiving from him 
an opinion in which the various factors 
involved were considered solely on their 
merits. His counsel therefore was sought 
not alone by his immediate associates 
but also by members of other depart- 
ments of the Museum, and in conferences 
and committee meetings his advocacy 
of a cause generally assured its success. 

This entire lack of anything approach- 
ing egotism was the fundamental trait 
of Dr. Allen’s nature. As a student he 
was distinguished by his ability to 
concentrate and, so long as his strength 
lasted, to apply himself persistently to 
the task before him, wholly oblivious of 
his surroundings. Possessed of a calm, 
equable disposition, he was never irri- 
tated, and with endless patience followed 
the clues of a nomenclatural problem or 
the systematic relationships of a speci- 
men. His interest in his own work was 
never too great, however, to prevent him 
from having an interest in that of others; 
one could go to him for light on some 
problem with the assurance of receiving 
his whole attention; and a novice was 
treated with the same generous con- 
sideration he extended to his colleagues. 
To the writer Dr. Allen was a friend and 
teacher rather than superior officer. 
To work under his direction was an 
invaluable privilege. 

When specialists in research happen to 
enter the same field simultaneously, 
there is apt to develop competition born 
of intensity of interest, which does not 
always result in harmonious relations, 
but although Dr. Allen had a number 
of what to others would have been 
aggravating experiences of this kind, I 
do not recall ever hearing him say one 
unkind word of a fellow-scientist. 
Slovenly, inaccurate, or unwarrantably 
speculative work he never hesitated to 
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criticize vigorously and unsparingly, and 
when need arose, he wielded a pointed 
pen, but with the author of the work 
itself he might reason with fatherly 
kindness. 

Few men have lived a happier life than 
Dr. Allen, or one more removed from the 
turmoil of the world. In 1874 he 
married Mary Manning Cleveland, of 
Cambridge, Massachusetts, who died in 
1879, leaving a son, Cleveland Allen, 
now in business in New York City. 
Within a year after coming to the 
Museum he married Susan Augusta Taft, 
to whose devoted care he largely owed 
the measure of health which enabled him 
so continuously and effectively to pursue 
his museum duties. 

From boyhood to within a few weeks 
of his death, Dr. Allen was enabled to 
gratify and develop his inherent interest 
in the study of nature, and far from 
diminishing, his love for his profession 
increased. In the last month of his 
life, as he was eagerly discussing the 
prospects of receiving valuable additions 
to our collections, he remarked, “I’m 
just as enthusiastic over my work as I 
ever was.” 

Many honors came to him. His name 
was on the membership roll of the lead- 
ing scientific societies of the world; he 
was a member of the National Academy 
of Sciences, an honorary member of the 
New York Zodlogical Society, the Zoolog- 
ical Society of London, and the British 
Ornithologists’ Union. He was awarded 
the Walker Prize by the Boston Society 
of Natural History and a medal by the 
Linnean Society of New York. His 
true reward, however, was the joy of 
achievement, the knowledge of work 
well done, the approbation of his col- 
leagues, and the opportunity unremit- 
tingly to continue his labors. 

The vital spark which was his heritage 
from an unknown past, and which 
lighted his way from boyhood to man- 
hood, remains inextinguishable in the 
example of a life of pure, unselfish 
devotion to the cause of science. 


Courtesy of the Standard Chemical Company of Pittsburgh 
A DISTRIBUTING CENTER FOR RADIUM ORE 
Many are the modes of transportation employed in bringing to the refining plant the hundreds 
of tons of ore required for the production of a single gram of radium. First the ore is gathered in 
the mountains and borne on the backs of burros and mules over the rough trails to the mill. Thence 
the concentrated ore is carried in wagons and motor truck trains to the railroad, and finally there is the 
long transcontinental journey from Colorado to the refining plant in Pennsylvania 
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RADIUM—THE SUPREME MARVEL OF 
NATURE’S STOREHOUSE 


AN ACCOUNT OF THE RECENT EXHIBIT AT THE AMERICAN MUSEUM, OF 
THIS ENIGMATICAL SUBSTANCE AND ITS USES 


G. F. KUNZ anp G. FAILLA 


N HONOR of the visit to this coun- 
try of Madame Curie there was on 
view for several months at the Amer- 

ican Museum a comprehensive radium 
exhibit, which in a graphic way made 
clear to the layman the ores from which 
radium is obtained, the methods applied 
in extracting and testing it, and the uses 
made of this most wonderful of sub- 
stances. The collection of minerals 
containing radium and thorium was the 
most complete that has ever been shown 
at one time. Many specimens were 
taken from the splendid Morgan collec- 
tion belonging to the American Museum, 
and others were loaned by members of 
the New York Mineralogical Club. The 
minerals occupied two large cases and 
were carefully arranged. There were 
some very rare and even unique speci- 
mens. The beautiful large crystals es- 
pecially attracted Madame Curie’s at- 
tention when she visited the Museum.! 

In the collection there were several 
specimens of pitchblende from Joachims- 
thal, Bohemia, the ore from which ra- 
dium was first extracted. The ore, how- 
ever, which today supplies most of the 
radium produced is carnotite, named 
after Marie Adolph Carnot, Director of 
the Ecole des Mines of Paris, and brother 
of the late President of the French Re- 
public. It was he who first analyzed 
carnotite in 1899.” The chief sources of 
supply of carnotite ore are found in 

1It is worthy of remark that Madame Curie has expressed 
herself to be very anxious to obtain radium minerals which 
contain no thorium, and thorium minerals which contain no 
radium, so that she may carry still further her studies in 
radioactivity. 

*Marie Adolph Carnot (born January 27, 1839; died in 
Paris, June 21, 1920) was an Académicien Libre of the Aca- 
démie des Sciences, elected in 1895. He was a commander 
of the Légion d’Honneur. Carnotite was first described by 
C. Friedel and E. Cumenge in the Comptes Rendus de 
V Académie des Sciences Vol. 128, p. 532 (1809), and in the 


— de la Société Minéralogique francaise, Vol. 22, p. 26 
1899). 


southwestern Colorado and southeastern 
Utah. The ore occurs rather plentifully, 
but its radium content is much lower 
than that of pitchblende. Ores rich in 
carnotite have a canary-yellow color. 
In general the carnotite forms part of the 
cementing substance between sand grains, 
so that a very large quantity of material 
has to be handled in the process of con- 
centration. 

A very interesting specimen of carno- 
tite was kindly loaned by the Radium 
Company of Colorado. It is probably 
the humerus of one of the Sauropoda or 
amphibious dinosaurs, of the genus 
Morosaurus from the Morrison Forma- 
tion or an equivalent, which would bring 
it at the dividing line between the Juras- 
sic and Cretaceous periods. The infil- 
tration of carnotite can be seen clearly 
at one end of the bone from which a 
small piece has been broken off. The 
other end still shows the bone structure. 
The dinosaur bone was found in the 
Paradox Valley, Colorado. 

It has been estimated that since 1911, 
when the first uranium radium-bearing 
minerals were mined in this country for 
radium, ore carrying 186.5 grams has 
been mined and shipped to reduction 
plants. From this ore about 125 grams 
of radium have been extracted in this 
country. Some of the ore was sent 
abroad before the World War and from 
this probably not more than 10 grams 
were extracted. The remainder of the 
radium which the ore contained may be 
regarded as lost because of the imperfect 
methods of extraction that at first pre- 
vailed, some plants not being able to 
secure more than 50 per cent of the 
radium in the ore. It is further estimated 
that about 25 per cent of the radium so 
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Up the rocky trails, into the mountain fast- 
nesses of Colorado, climb trains of patient 
burros, to return laden with carnotite, the 
principal ore from which radium is derived 


far extracted in the United States has 
been used on watch faces, or on signs, etc., 
principally during the war, and that only 
from 80 to go grams have been available 
for physicians and in hospitals. In 
Europe the depletion of the radium sup- 
ply was proportionately as great as in 
the United States. In view of this it is 
regarded as probable that the world’s 
stock of radium does not exceed 100 
grams. Although in weight this is equiva- 
lent to only 3.53 ounces, the value of this 
quantity of radium is $10,000,000. By 
way of contrast, gold worth $10,000,000 
would weigh 14.8 tons. The ratio of 
value is, therefore, as 1 to 150,426. 

Dr. Hamilton Phillips, Professor of 
Mineralogy, Princeton University, ob- 
tained the first American carnotite ore 
in 1902, separating the first radium of 
strength in December, 1902. ‘This ore 
was then sent to Stephen T. Lockwood, 
of Buffalo, who formed the Welch-Lofftur 
Uranium and Rare Metals Company, and 
this company separated radium in 1903. 


NATURAL HISTORY 


The quantities of radium thus obtained 
are now in the United States National 
Museum. 

Radium was first produced in this 
country from carnotite ore on a commer- 
cial scale in 1913 by the Standard Chem- 
ical Company of Pittsburgh. Since then 
several other companies have been 
formed to extract the precious metal. 
The gram of radium presented to 
Madame Curie by the women of America 
was supplied by the above-named com- 
pany,' which had produced up to June, 
1921, 74 grams of radium element. 

The exhibit included photographs and 
explanatory labels supplied by the com- 
pany, describing the process required to 
produce Madame Curie’s gram of radium 
from the time the ore was taken out of 
the mines to the delivery of the finished 
product. Briefly, the process is as fol- 
lows: the carnotite ore is mined together 
with a great deal of worthless rock. It 
is sorted by hand, sacked, and hauled 
down to the roads by burros. Then it is 
taken to the concentration mill and is 
considerably reduced in bulk before being 
shipped to the extraction plant. Here 
the carnotite ore is treated with chemicals 
to remove all barium and radium salts. 
The ore concentrate contains about ten 
parts per billion of radium and about one- 
half per cent of barium salt. The solu- 
tion of radium and barium is treated 
with sulphates to precipitate an insoluble 
raw sulphate of radium, one ton of the 
material containing about one gram of 
radium. From this about one thousand 
pounds of pure barium-radium chloride 
are obtained. No single chemical opera- 
tion is capable of removing the tiny 
quantity of radium from the huge amount 
of accompanying barium salt. From 
this point on, the purification process 
consists of fractional crystallization as 
first used by Madame Curie. Finally, 
a tiny pinch of nearly pure radium 

1The mahogany box containing the gram of radium was 
designed by this company. It is one inch thick, and the 
case within has a lead lining 1} inches thick, nevertheless 
5 per cent of the gamma rays penetrate the walls. The 


radium was hermetically sealeJ in ten glass tubes of one- 
tenth gram each. 
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bromide is obtained which at first resem- 
bles powdered sugar. On standing in a 
sealed tube the salt acquires a brownish 
color and loses some of the bluish phos- 
phorescent glow. 

It is rather remarkable that the pro- 
cess of purifying radium today is essen- 
tially the same as the one used by Ma- 
dame Curie when she discovered this new 
element. But the additional difficulties 
overcome in the commercial extraction 
of radium from carnotite ore are not to be 
minimized. An idea of the magnitude of 
the process can be formed from the follow- 
ing figures: to produce the barium- 
radium chloride containing one gram of 
radium it takes 500 tons of milling ore, 
500 tons of chemicals, the power from 
1000 tons of coal, 10,000 tons of purified 
and distilled water, and the labor of 150 
men for one month. In addition, the 
process of fractional crystallization, which 
is carried out by expert chemists, requires 
five weeks’ time. The final measure- 
ments of the amount of radium extracted 
are made about four weeks after it has 
been sealed in glass tubes, for it takes 
thirty days for the activity of the sealed 
radium to reach its maximum value. 
Before the radium is sold it‘is shipped 
to the United States Bureau of Stand- 
ards, Washington, D. C., where it is re- 
measured and a certificate of its activity 
is issued. From the time that the ore 
is mined to the final measurement of the 
radium more than six months elapse. 

On account of the laborious process of 
extraction, radium is the most expensive 
substance known. One gram of radium 
costs $100,000, one gram of diamond 
$3,000, one gram of platinum $2.41, and 
one gram of gold $0.663. By reason of 
its scarcity and its high cost, the practical 
applications of radium at the present 
time are limited. During the war it was 
used rather extensively in the manufac- 
ture of luminous materials for gun sights, 
dials of nautical instruments, etc. Now 
only a small part of the total production 
is used in luminous materials. The em- 
ployment of radium for this purpose is in 


deference to its property of causing some 
substances to emit fluorescent light. 
Phosphorescent zinc sulphide, when 
mixed with a tiny quantity of radium, 
will emit a characteristic greenish yellow 
light for many years. This is the sub- 
stance used on watch dials. Radium has 
also the property of changing the color of 
many substances when allowed to re- 
main in proximity to them for some 
time. In the exhibit were included many 
minerals which had been affected by 
radium, showing the change of color 
produced by irradiation for a longer or 
shorter period. This subject has been 
studied very carefully by Dr. Cornelius 
Doelter, of Vienna, and he has found that 
minerals of the same species, but from 
different localities, acted differently in 
relation to the change of color. In his 
opinion a change of color by the radia- 
tion is only caused in such minerals as 
owe their natural color to the presence 
of a pigment, and among these it is neces- 
sary to establish a distinction between 
those which are colored by isomorphic 
admixtures and those which are colored 
by colloid pigments. In the former 
case the coloring is stable, and therefore, 
whether by heating or irradiation there 
is little change in color; those of the latter 
class, however, which owe their coloring to 
an unstable pigment, are easily changed 
in color by radium rays, and also by the 
Roentgen rays and ultra-violet light. 

As to the rapidity of the color change, 
Dr. Doelter found, as might be assumed, 
that this depended upon the strength of 
the radium preparation employed. In 
his own work he used the exceptionally 
large quantity of 13 grams of radium 
chloride. With smaller quantities a 
similar color change took place, but some- 
what more slowly. To establish a series 
illustrating the rapidity of change, he 
took as a standard the intensity of the 
coloration after a definite period of ex- 
posure, and this gave him the series: 
Kunzite, halite, sapphire, fluorite, topaz, 
jacinth, quartz. Employing a different 
test, that of the first appearance of a 
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change of color, the experimenter found 
that, in the examples he tried, halite from 
Wieliczka was the mineral which exhib- 
ited the earliest change of color; then 
came fluorite from Cumberland, followed 





Henri Becquerel, who, as the discoverer in 
1896 of radioactivity, paved the way for the 
discovery two years later of radium itself. In 
recognition of his eminent service to science he 
was in 1903 awarded the Nobel Prize jointly 
with Pierre Curie 


successively by a Brazilian topaz, a barite 
from Cumberland, a sapphire from 
Ceylon, a Kunzite, and lastly a quartz 
from Maderanertal. 

The first radium the Museum of Nat- 
ural History owned was presented in 1903 
by Dr. Edward Dean Adams, who sub- 
sequently also presented to that institu- 
tion the splendid series of pictures show- 
ing phases in the eclipse of the sun; this 
radium was utilized by Dr. G. F. Kunz, 
in collaboration with Dr. Charles Basker- 
ville, for the study of phenomena of phos- 
phorescence in minerals.! 

The largest and most valuable con- 
signment of radium that has ever been 
moved at one time was lately brought to 
London from the Joachimsthal region in 
Czechoslovakia by Professor Soddy, of 


1G. F. Kunz and Charles Baskerville, Science, 1903, p. 769 
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This consignment 
consists of two grams of the precious sub- 
stance, and is the first shipment made 
under the business arrangement recently 
arrived at between the Imperial and 
Foreign Corporation of London and the 


Oxford University. 


government of Czechos'ovakia. It was 
deposited for safe-keeping at the Foreign 
Office. This radium, valued at £70,000 
(about $260,000 at the present rate of ex- 
change) is loaned to England for fifteen 
years by Czechoslovakia for purposes of 
scientific research. 

The most important application of 
radium is in medicine. At the present 
time nearly all the radium produced is 
devoted to therapeutic purposes. It is 
of happy augury that this wonderful new 
element should be dedicated to the aile- 
viation of human suffering—the highest 
purpose for which it could possibly be 
used. It is a remarkable coincidence 
that Henri Becquerel, who discovered 
the property of radioactivity acciden- 
tally, should have found out also by 
chance that radium affects living tissue. 
Soon after the discovery of radium by 
the Curies, Becquerel carried about with 
him in his vest pocket a small amount of 
the precious salt enclosed in a glass tube, 
so that he might show the new substance 
to his friends. Some time later a burn 
developed in the skin directly under the 
pocket in which the radium had been. 
This, taken in conjunction with similar 
effects which had been observed, led to 
the use of radium radiations for the treat- 
ment of cancer. 





Photograph taken through 15 cm. of lead by 
means of radium, showing the great penetra- 
bility of the gamma rays of this wonderful 
substance 
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The remarkable properties of radium 
are due to its radioactivity. In all other 
respects it behaves like a chemical ele- 
ment and is closely related to the metal 
barium. While, however, it may be said 
to be an element, it has the property of 
transmuting itself into an entirely differ- 
ent element, which in turn also disinte- 
grates. The complete transformation 
series is shown in the following table: 











ne RADIATION HALF VALUE 

ee EMITTED PERIOD 
Radium ... . alpha 1730 years 
Radium emanation . alpha 3.85 days 
Radium A - = alpha 3 minutes 
Radium B .| beta + gamma] 26.7 minutes 
Radium C . .  .| beta+ gamma] 109.5 minutes 
SO" ee alpha 0.000001 second 
Radium D (Radio-lead) slow beta 15.83 years 
Radium E . .  .| beta+ gamma] 48.5 days 
Radium F (Polonium) alpha 136 days 
Lead 








Each change is accompanied by the 
emission of energy in the form of radia- 
tion, of which there are three distinct 
types designated alpha, beta, gamma. 
The alpha rays are positive particles of 
electricity traveling at very high speed, 
which become helium atoms when they 
collect two negative particles of electric- 
ity, or electrons, each. The beta rays 
are electrons traveling at still higher 
speeds than the alpha particles. Some 
beta particles have nearly the velocity of 
light, which is 186,000 miles a second. 
The gamma rays, like X-rays, consist of 
electromagnetic waves, in which they 
are identical with light, but their wave 
length is very much shorter than that of 
light and even shorter than that of X- 
rays. The alpha rays are very easily 
absorbed by matter, = mm. of glass 
being sufficient to stop them. The beta 
rays are much more penetrating, some 
being capable of traversing 2 mm. of lead. 
Finally, the gamma rays are extremely 
penetrating, for their presence can be 
detected even through 25 cm. of lead. 
The radiant energy emitted by radium 
has been measured: it is 133 calories an 
hour. Therefore a given amount of 
radium can melt its own weight of ice in 
less than three-quarters of an hour, and 
it is capable of doing this indefinitely. 





Courtesy of the ‘‘Scientific American” 


Monsieur and Madame Curie, to whose gen- 
ius and devoted labors the world is indebted for 
one of the greatest discoveries of all time 


The energy which one gram of radium 
liberates during its life is 2,900,000,000 
calories, while the energy produced by 
burning 1 gram of coal is 8000 calories. 
It is very important to remember, how- 
ever, that radium gives off its energy at 
a very slow rate, which cannot be altered 
by any means at our disposal, while coal 
can be burned rapidly or slowly at will. 
Furthermore, the burning of coal is a 
chemical reaction in which carbon and 
oxygen combine to form carbon dioxide, 
while the emission of energy by radium 
results from the transformation of the 
radium atoms themselves into different 
atoms. ‘The process of disintegration of 
radium proceeds at such a slowrate that it 
has been calculated that after nearly 2000 
years there will still remain half of the ini- 
tialamount. Yet the radiation emitted is 
so powerful that it is able to bring about 
marked changes in many substances. 
When radium is employed for thera- 
peutic purposes, it is not used as a drug. 
The physiological effect which it is capable 
of producing is due to its radiation and 
therefore it is not even necessary to bring 
it into intimate contact with the dis- 
eased tissue. Radium produces its effect 
at a distance by means of the invisible 








distance of several centimeters from the skin. 
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Radium applicator used for the treatment of deep-seated tumors. 
Only the very penetrating gamma rays are utilized 





It is always applied at a 


in such cases. They pass through 2 mm. of brass before reaching the patient 


rays which it emits. Of course, the closer 
it is to the tissue, the greater will be the 
effect, just as the closer we are to a lamp, 
the more light we receive. Of the three 
types of radiation which radium sends 
out, ordinarily only the beta and gamma 
rays are available for treatments. The 
alpha rays, being very easily absorbed by 
matter, cannot force their way through 
the walls of the radium containers and 
in any case they could not affect an ap- 
preciable thickness of tissue. Both beta 
and gamma rays can be resorted to when 
the diseased tissue extends to the surface, 
but only the very penetrating gamma rays 
can be used to influence a deep-seated 
growth without irreparable injury to the 
skin. In this case the radium is enclosed 
in a metal container of sufficient wall- 
thickness to absorb the beta rays. The 
metal acts as a “filter”? through which 
the penetrating gamma rays pass substan- 
tially without loss, while the beta rays 
are completely absorbed. 

There are two ways in which radium is 
employed for the treatment of patients: 
(1) the radium salt—usually the sulphate 
—is kept in sealed containers (tubes, 
hollow needles, etc.,) which are applied 





to the patients; (2) the radium, in the 
form of bromide or chloride, is dissolved 
in water and the gas emanation, which 
results from its disintegration, is col- 
lected in small glass tubes, which are 
then used for treatments. On account 
of the complicated apparatus necessary 
for the collection and measurement of the 
emanation, this method is used only 
when relatively large quantities of ra- 
dium are available. It has, however, 
many advantages, as it is inherently more 
flexible and has a wider range of applica- 
tion. All large institutions using radium 
have adopted this method. 

In the exhibit at the American Museum 
both methods were represented. Dr. 
Robert Abbe, of New York, who was one 
of the first physicians to use radium in 
this country, contributed to the exhibi- 
tion some applicators in which the ra- 
dium tubes are placed for different treat- 
ments. He supplied also a number of 
casts showing different cancerous growths 
in their natural sizes and colors before 
radium treatment and the subsequent 
results. These casts indicated very strik- 
ingly the healing power of radium. In 
some cases the growth had disappeared 
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Box used for carrying radium applicators from one part of the Memorial Hospital to another. 
Note the long handle, a protective device to keep the holder out of proximity with the radium 
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without leaving even a scar. In Dr. 
Abbe’s collection there were also many 
objects of historical interest, such as a 
tube containing some of the first radium 
brought to this country, a spinthariscope, 
an electroscope used by the Curies, and 
the first quartz piezo-electric measuring 
instrument made by Professor Curie. 
This was later bestowed upon the College 
of Physicians of Philadelphia by Dr. 
Abbe, the formal presentation being made 
by Madame Curie on the occasion of her 
visit to that city. 

The Memorial Hospital of the City of 
New. York prepared a large exhibit illus- 
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When the work was first started at the 
Memorial Hospital in 1914 with a small 
amount of radium, the available knowl- 
edge of the effect of radiation on cancer 
was very limited. It was necessary, 
therefore, to develop a rational technique 
and the concomitant armamentarium. 
Steady progress was made in the methods 
of application at the same time that the 
supply of radium increased at the rate 
of 100 milligrams a month. Today the 
Memorial Hospital stands as the leading 
institution for radium therapy. 

The four grams of radium are kept in 
a lead-lined steel safe, within a fireproof 





Applicators for irregular growths. 
emanation tubes are distributed evenly over the surface to be treated 


trating all phases of the radium work 
from the collection of the emanation to 
its use for therapeutic purposes. This 
institution is devoted solely to the treat- 
ment of cancer and allied diseases and has 
made an extensive study of the cancer 
problem. Radium is one of the most 
successful agents which the Memorial 
Hospital staff has adopted to combat 
cancer. It is gratifying to know that 
through the enthusiasm and generosity 
of the late Dr. James Douglas, a former 
Trustee of the American Museum, the 
Memorial Hospital has in its possession 
the largest quantity of radium of any 
public institution, namely, four grams. 


They are made of dental modeling compound, and the 


vault. Four small glass flasks containing 
the radium in solution are joined to one 
glass tube, which in turn is connected 
with the intricate glass apparatus used 
for the collection of the gas emanation 
produced by radium. The apparatus is 
exhausted thoroughly by means of a 
vacuum pump and is kept as free of air 
as possible. On account of the decom- 
position of water under the influence of 
the radium rays, a very large amount of 
gas is mixed with the minute quantity of 
emanation which is to be collected in tiny 
capillary glass tubes. It is necessary, 
therefore, to separate the emanation from 
the ‘‘impurities.”” This is accomplished 
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This intricate apparatus is used at the Memorial Hospital for the purification and collection 
of radium emanation. Note that the operator stands in front of a lead screen which protects her 
from the rays emitted by the (invisible) radioactive material at the other end of the apparatus. The 
remote control attachment here shown is necessary only when the emanation from a large amount 
of radium is to be collected. During 1920, there were collected with this apparatus, 200,000 
millicuries of emanation 
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This machine was made at the Memorial Hospital to divide along glass capillary tube con- 
taining radium emanation into a large number of tiny tubes. By turning the crank, the tubes are : 
' 


sealed off one by one. During 1920, this machine made 20,000 of these tiny tubes 
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by chemical means, the gases being trans- 
ferred from one part of the apparatus to 
another by means of suitable mercury 
pumps. Finally the emanation is forced 
into a capillary tube about the size of an 
ordinary pin and is sealed off by fusing 
the glass tube with a tiny gas flame. 
This tube is then divided into two or 
three parts and each is placed in a silver 
container. The latter can be used in the 
same manner that tubes containing ra- 
dium salts are used. The beta and 
gamma rays, needed for treatments, be- 
ing emitted only by Radium B and C, 
are identical in the two cases. The only 
difference is that the radiation from 
radium tubes remains practically con- 
stant in value while that from emanation 
tubes decreases in intensity at a fairly 
rapid rate. The amount of emanation gS 

in a tube is expressed in millicuries, a Technician at the Memorial Hospital pre: 
unit adopted in honor of Madame Curie. lead-lined, cast-iron protector, and the long 
The gamma radiation from one milli- forceps used for handling the tubes 

curie of emanation is the same as that 

emitted by one milligram of radium in 3.85 days, to 25 mc. in 7.7 days, and 
element. If we have a tube containing so on. In other words, the amount of 
100 millicuries of emanation, the amount emanation decreases at the rate of 16.5 
will have decreased to 83.5 mc. in 24 _ per cent in 24 hours. For this reason, 
hours, to 69 mc. in two days, to 50 mc. when the emanation method is used, 
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The tiny glass tubes containing radium emanation are inserted into cancerous growths by means 

of a hollow steel needle and plunger. The tube is placed into the needle by means of the forceps 

shown and is then discharged into the diseased tissue. No attempt is made to recover the glass 

tubes, for they become “extinct” after two or three weeks - 
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This instrument, a gold leaf electroscope, is used at the Memorial Hospital for the accurate 


measurement of radium. 


The image of the gold leaf is projected on a screen at a distance of three 


feet and the rapidity of its motion is determined with a stop watch. The radium or emanation to be 


measured is placed on the shelf or in the v-shaped support on the iron rail. 


The rays go through 


three-fourths of an inch of lead before reaching the electroscope proper and discharging the leaf. 
Other conditions being the same, the faster the leaf is discharged the larger the quantity of radium 


present 


there is always available a supply of 
tubes of various strengths. Further- 
more, the tubes can be made of different 
values initially. 

A method of application which is not 
possible when radium salts are used, con- 
sists in the insertion in a tumor of tiny 
glass tubes containing about one milli- 
curie of emanation. The tubes are bur- 
ied in the tissue by means of a holiow 
needle with a plunger and are left in 
place indefinitely. After two or three 
weeks their activity is practically negli- 
gible and as foreign bodies they are harm- 
less. By this time, however, the tumor 
has been affected by the radiation. 
This method of treatment, which has been 
found to be very effective, has been 
developed to its present efficient state 





at the Memorial Hospital. A large num- 
ber of tubes is used in this manner every 
day. Their preparation made necessary 
the construction of a special machine 
which cuts the tubes rapidly, thus de- 
creasing to a negligible amount the 
exposure of the workers. 

The success of a treatment depends to 
a considerable extent on the administra- 
tion of a proper dose of radiation. There- 
fore it is necessary, in the first place, to 
know the strength of each tube of emana- 
tion. The weight and the volume of the 
gas are extremely small and it would be 
impracticable to base the measurements 
oneither. Advantage is taken, however, 


of the electrical properties of the radia- 
tion and electrical measuring instruments 
are used. 


A gold leaf electroscope is very 
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convenient for this purpose. The leaf 
is charged so that it stands out from 
its support. The radioactive material 
placed at a distance from the electroscope 
“‘jonizes”’ the air, that is, makes it a 
conductor of electricity, and conse- 
quently the charge from the leaf is car- 
ried away. The leaf then falls back to 
its initial position at a rate depending on 
the amount of radium or emanation in 
the specimen being tested. By measur- 
ing with a stop watch the time it takes 
the leaf to travel between two fixed 
points, it is possible to calculate the 
amount of radioactive material in the 
specimen. In practice the motion of 
the leaf is observed either with a micro- 
scope or by projecting it on a ground- 
glass screen. Ordinarily, the rays used 
to affect the air in the instrument pass 
through two centimeters of lead. Spe- 
cial electroscopes have been constructed 
capable of measuring 50,000!000,000 gram 
OF 1;300,000,000,090 Ounce of radium. 
When a great many tubes have to be 


measured in one day, it is impracticable 


to use an electroscope. A convenient 
measuring instrument for more rapid 
determinations consists of a very sensi- 
tive galvanometer which measures the 
electrical current produced by the emana- 
tion in a suitable ionization chamber. 
This is the method used in measuring the 


Instrument used to measure the radioactivity of “bare tubes.” 
measures the electric current produced in the ionization chamber by the rays. 
The tube to be measured is dropped through the 


serves as the pointer for the galvanometer. 
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tiny tubes which are later inserted in 
tumors. These tubes are so small that 
it is quite difficult to handle them. The 
apparatus, therefore, is so constructed 
that each tube is picked up with long 
forceps only once in the 
measurement. An idea of their size can 
be obtained from the fact that 30,000 of 
them weigh only one ounce. The total 
amount of radioactive emanation they 
would ordinarily contain weighs only 
0.00018 of a gram or 0.000006 of an 
ounce. 

Of great importance is the protection 
of radium workers from the radiations. 


process of 


This problem has been considered care- 
fully at the Memorial Hospital, where it 
is particularly important on account of 
the large amount of emanation to be 
handled, and safety measures have been 
adopted from the inception of the work. 
The tubes are handled always with 30- 
cm. forceps. Applicators are prepared 
behind lead-lined, cast-iron blocks, es- 
pecially designed to protect the most 
vulnerable parts of the The 
emanation apparatus is so constructed 
that the operator stands behind a lead 
plate at a considerable distance from 
the active part. Measuring instruments 
have been designed with the same end in 
view. It should be remembered that it 
is not dangerous to be in proximity to 


be dy. 


A very sensitive galvanometer 
The beam of light 


upper funnel into a small box on a silk ribbon which carries it in the chamber when the crank is 


turned. 


The beam of light then is deflected according to the strength of the tube 
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Radium emanation containers. The small- 
est one is the glass tube in which the emanation 
is sealed. It can be placed into any one of the 
metal tubes shown. The latter serve the pur- 
pose of “filters,” allowing some of the rays 
to go through and absorbing the others. They 
are made of platinum, lead, silver, or aluminum, 
according to the exigencies of the treatment 





The receptacle in which Madame Curie’s 
radium was handled just before it was ready 
for the glass tubes in which it was delivered to 
her. (The photograph shows exact size of 
receptacle.) 

After 500 men had worked more than six 
months with over 500 tons of ore and 10,000 
tons of distilled water, 1000 tons of coal and 500 
tons of chemicals, they had a quantity of 
radium that just thinly covered the bottom of 
this dish 
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even a large amount of radium for a short 
time, or to be near a sufficiently weak 
source for a long time. Also the emana- 
tion, as soon as it is collected, is inactive, 
for the penetrating rays are emitted by 
Radium B and C, which accumulate 
gradually for~three hours. These facts 
form the basis of the protective meas- 
ures taken. The effect of a strong source 
can be decreased as much as we please by 
surrounding it with a sufficient thickness 
of matter, usually lead. The greatest 
trouble is experienced in making new 
technicians avail themselves of the pro- 
tective devices provided. This is due to 
the fact that no immediate effect results 
from overexposure to radium rays. It 
takes usually more than a week for a 
visible effect to develop and sometimes 
even four or five weeks. If radium 
burned like an incandescent body, the 
problem of protection would be very 
simple. 

A word should be said about the diffi- 
culties of radium therapy. In spite of 
the large amount of work done in this 
field, the present knowledge of the effects 
of radiation on cancer is more or less rudi- 
mentary. The main difficulty is that 
very little is known about the biological 
action of radiation. The necessary in- 
formation cannot be obtained from the 
treatment of patients but must come 
from careful experimentation with the 
aid of the physical and biological sciences. 
Even now, however, radium is known to 
be of unquestionable benefit to several 
definite groups of patients for whom 
there was practically no hope of recovery 
or even improvement before the advent 
of radium. It is certain that through 
the efforts of such institutions as the 
Memorial Hospital of New York City, 
the Huntington Hospital of Boston, and 
others, the field of usefulness of radium 
in the treatment of this terrible disease 
will be greatly enlarged. The late Dr. 
James Douglas fully realized the impor- 
tance of the experimental research in 
the development of radium therapy, for, 
in addition to the radium previously 
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mentioned, he donated to the Mem- 
orial Hospital a well-equipped laboratory 
building. 

Space does not permit the description 
of the many pieces of apparatus and the 
instruments of the Memorial Hospital 
exhibit. An idea of the amount of work 
this institution is doing in the field of 
radium therapy may be gathered from 
the following figures: In 1920, 1656 new 
patients were treated, 2224 new and old 
patients were admitted to hospital beds, 
28,525 days of treatment were given to 
these patients, 23,400 visits were made 
to the hospital by old patients for exam- 
ination and advice, about 35 per cent 
of the above days of treatment were given 
without cost to the patient. From the 
radium in solution 200,000 millicuries 
of emanation were collected, 20,000 
capillary tubes were made and measured, 
and 2672 radium applicators were pre- 
pared for the treatment of patients. 

In conclusion, a few words may be said 
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about the place of radium in the treat- 
ment of cancer. The following state- 
ment is taken from the Memorial Hospi- 
tal exhibit: it has been proved that 
radium is a reliable agent for the cure of 
accessible cancers in their early stages. 
It is of great value as a palliative agent 
in advanced forms of the disease. At 
present it cannot control widely extensive 
cancers. Therefore, the importance of 
the early recognition of this disease is 
emphasized more than ever. 

During October a week was named 
“Cancer Week.” A convention of sur- 
geons and others held meetings in the 
course of which cancer and the applica- 
tion of radium were discussed. Some 
surgeons claim that no cures have been 
made with radium; others, that there 
have been cures. The general consensus 
of opinion seems to be that radium 
should be used only by physicians who 
themselves are thoroughly conversant 
with its properties and application. 





THE NEW YORK MINERALOGICAL CLUB 
BY UNANIMOUS VOTE OF ITS MEMBERS AT 
THE ANNUAL MEETING OF THE ORGANIZATION 
ON THE EVENING OF WEDNESDAY, APRIL THE 
TWENTIETH, 1921, AT THE AMERICAN MUSEUM 
OF NATURAL HISTORY, DESIRING TO EXPRESS 
ITS FULLEST APPRECIATION OF THE EMINENCE 
ATTAINED BY HER IN THE FIELD OF SCIENCE, AND 
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YEAR 1898, AND HER MANY AND GREAT CONTRI- 
BUTIONS TO THE SCIENCE OF RADIO-ACTIVITY 
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During her recent visit to America, Madame Curie was the recipient of distinctions from the fore- 
most institutions of learning in the land. The American Museum conferred Honorary Fellowship 
upon her and the New York Mineralogical Club made her an Honorary Member 





THE MADAME CURIE RADIUM FUND 


WHAT IT REPRESENTS AND HOW IT WILL 


GEORGE 


HE Marie Curie Radium Fund 
| represents a splendid accom- 
plishment on the part of the 
women of the United States, among 
whom was collected in large part the 
sum devoted to the purchase of the gram 
of radium recently presented through 
President Harding to the discoverer of 
that miracle-working substance. Mrs. 
William Brown Melony,' to whom so 
large a measure of credit is due for the 
success attending the collection of this 
fund, has just communicated full details 
of the result of the campaign organized 
for the purpose. 

Mrs. Melony reports that through 
the concerted efforts of those interested 
in the matter, Madame Curie was able 
to return to France with her gram of 
radium and with $22,000 worth of 
mesothorium as well as other valuable 
ores; the total value of her precious 
package was $162,000. In addition to 
this she had in cash from awards of sci- 
entific societies the amount of $6884.51. 

There is now left in the Equitable 
Trust Company the sum of $60,000. Re- 
cently a prominent American undertook 
the collection of an independent fund of 
$50,000 to be applied to the purchase 
of equipment for Madame Curie’s labora- 
tory and, in case this amount is raised, 
the $60,000 on deposit will be released 
for the establishment of a trust fund, 
the income of which is to be given to 
Madame Curie as long as she lives. It 
has been proposed that at the termina- 
tion of her life, the income from the trust 
be used to pay the expenses of two Amer- 
ican students in chemistry and physics at 
the Sorbonne. 

A legitimate source of pride is the 
fact that from this radium fund in 
the Equitable Trust Company, raised 
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largely by women, not a cent was de- 
ducted for the expense of collection; 
what small expense there was has been 
defrayed by two American women. On 
July 15, 1921, Mrs. Edward Dwight 
Pomeroy, Treasurer of the American 
Association of University Women, Chi- 
cago, forwarded to the Equitable Trust 
Company a check for $1529.19, thereby 
completing the contribution of this 
Association to the Marie Curie Radium 
Fund. 

Under date of September 22, 1921, 
Madame Curie applied to Herbert C. 
Hoover, Secretary of Commerce, for 
advice as to the disposal of $8000 sent 
to her by Americans as a contribution 
to the fund for the purchase of the 
gram of radium. As these contribu- 
tors appeared unaware that the radium 
had already been purchased and do- 
nated to Madame Curie, she wished to 
know what should be done with the 
money. Possibly it could be added to 
the special fund proposed. 

The radium presented to Madame 
Curie was bought from the Standard 
Chemical Company of Pittsburgh which 
made the lowest price in a closed bid. 
The fairness of this offer made possible 
a larger residuum of money for purposes 
kindred to that for which the fund was 
originally raised. 

It was a brilliant thought of Mrs. Wil- 
liam Brown Melony to induce Madame 
Curie to come to America and to arrange 
on her behalf and in so splendid a man- 
ner the public testimonials, in the form 
of receptions, lectures, and visits to our 
great institutions, that signalized Ma- 
dame Curie’s sojourn in America. Mrs. 
Melony was aided in her work by a very 
efficient committee which coéperated 
with her in every way. 


10n November 12 Mrs. William Brown Melony was informed through the Prince de Béarn et de Chalais, Counselor of 
the French Embassy, that the French Government had conferred upon her the decoration of the Chevalier de Legion 
d’Honneur, in recognition of her work in connection with the Marie Curie Radium Fund and her services on behalf 


of France during the war. 


The decoration was bestowed upon her by the Honorable Aristide Briand at the home of the 


Fonorable Gaston Liebert, Consul General of France, on Thanksgiving Day, November 24, 1921 
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RECENT ACTIVITIES OF EUROPEAN 
ARCHAOLOGISTS 


BY 


N. C. NELSON* 


HE Great War, one would sup- 
pose, might have put an end for 
a time, at least in Europe, to 
anything so apparently unimportant 
as the pursuit of archeological studies. 
Many of the younger investigators 
sacrificed their ambitions on the field 
of honor; and economic and _ political 
stress since the guns became silent 
would seem to call for activity along 
strictly “practical” lines. Neverthe- 
less, only a few months ago the Prince 
of Monaco assured us that the young 
men of France were rallying to the cause 
of archeology, were making all sorts 
of personal sacrifices and suffering real 
privations in order to prepare themselves 
to continue the work. Indeed, some 
of the nations of Europe, perhaps partly 
as a result of the war, are looking more 
closely than ever into the questions 
of their racial constituencies, and some 
are basing their appeal for progress 
and nationalism directly on the facts 
developed by prehistoric archeology. 
“Behold the splendid accomplishments 
of your ancestors,” say the Scandinavian 
educators, “and be proud enough not 
to let your cultural heritage suffer.” 
Archeology also appears to serve 
mankind in a still broader capacity. 
Everywhere of late years familiar voices 
have talked despairingly of the whole 
future of human progress. Wallace, 
the great naturalist, strange to say, 
was one of the first to express these 
gloomy forebodings. But during and 
since the war several books have been 
published, one in Spain, one in France, 
one in England, and two in America, 
all reviewing the long story of man’s 
ancient achievements. It is possible 
that some of these writers themselves 
did not find the future sufficiently prom- 
ising and for satisfaction turned in- 


stead to a contemplation of the glorious 
past. Whatever the motive, there can 
be no doubt that such recent books as 
Mr. Wells’s Outlines of History and Pro- 
fessor Tylor’s New Stone Age in Europe 
are excellent antidotes for the depressing 
influence of times like the present, for 
they serve to show that human pre- 
history has been one long succession 
of crises and that, nevertheless, general 
progress has been fairly continuous. 
And if this has been so throughout the 
uncounted centuries of the past, why 
despair of the future? 

It is not, however, to justify prehis- 
toric archeology by showing the prac- 
tical application of its results that these 
lines are written. It is rather to call 
attention to the fact that archeological 
research is actually going on in Europe, 
the evidence being two interesting papers 
that have recently appeared. One of 
these papers deals with a racial question, 
the other is concerned with a question of 
culture, and both are deemed sufficiently 
important for brief exposition. 


THE CRO-MAGNON MAN IN SWEDEN 


That the tall, narrow-skulled people 
of present-day Sweden are direct de- 
scendants of the highly gifted, narrow- 
skulled Cré-Magnon men of Paleolithic 
France and central Europe is the opinion 
expressed by Oscar Montelius of the 
National Museum, Stockholm. His 
views on this and related topics are set 
forth in the April number of the Anti- 
quarian Journal of London and were 
called to the attention of President 
Henry Fairfield Osborn by Mr. Randall 
Maclver. The article, unfortunately, 
is too brief to be convincing; but a 
statement of such importance coming 
from one of Europe’s foremost veteran 
archeologists compels attention. 


*Associate Curator of North American Archeology, American Museum 
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Montelius, accepting as his starting 
point the recent scientific determinations 
of Baron De Geer with respect to the 
duration of Post-Glacial times, con- 
cludes that 20,000 years have elapsed 
since the last great ice cap, covering 
northwestern Europe, began to retreat 
northward. In its wake followed the 
flora and fauna typical of central Europe 
during the height of the Glacial period; 
and the Cré-Magnon man, dependent 
for thousands of years upon this fauna, 
very naturally followed in _ pursuit. 
It is estimated that he arrived in south- 
ern Sweden about 15,000 years ago. 

The evidence in support of this view 
consists of a number of typical Solutrean 
flint implements found not only in 
Sweden but in Norway and Denmark 
as well. Other implements of flint 
and bone resembling those of the Azilian- 
Tardenoisian period of France are also 
described and illustrated as coming 
from Sweden; and the Maglemose and 
Brabant cultures of Denmark, though 
somewhat local in character, are gen- 
erally regarded as belonging on the same 
French horizon. Finally, the culture 
of the shell-mound people of Denmark, 
and also of some of the early coast 
dwellers of Sweden, is, as has long been 
known, identical with the Campignian 
period of France, the stage which marks 
for us the true beginning of the Neo- 
lithic Age in western Europe. In brief, 
there would seem to be in the Baltic 
countries, as in France, an uninter- 
rupted cultural development from Solu- 
trean times to the presert. 

No direct proof is offered by Montelius 
that it was, in fact, the Cré-Magnon 
man who brought these cultural traits 
to the Baltic shores. It is pointed out 
merely that the stature and skull 
form of the Cré-Magnon man—said 
to be the only inhabitant of central 
Europe during the Upper Palzolithic— 
were much like those of the present 
Nordic stock, typical especially of the 
central inland districts of the Scan- 
dinavian peninsula. The connection 
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receives 


between these two peoples 
further confirmation through the fact 
that archeologic and linguistic studies 
in Sweden both indicate, it is said, 
that no other people ever inhabited the 
southern and central portions of the 
region mentioned. Thus the oldest 
skulls discovered are held to be dolicho- 
cephalic, and the geographic place names 
are considered to be of Swedish deri- 
vation. 

All this is extremely interesting, even 
if open to some criticism. Different 
national groups seem ever more ready 
to claim relationship with the wonderful 
prehistoric cave-artists of France, even 
the French themselves. And some- 
thing of an artistic inheritance doubtless 
did pass northward, to flare up in a 
unique manner during the early Bronze 
Age. But to the writer it does not 
appear clearly established that central 
Europe during the Upper Paleolithic 
was inhabited exclusively by tall, narrow- 
skulled people. Moreover, the oldest 
skulls recovered from the tumuli of 
Scandinavian countries distinctly in- 
dicate, according to Retzius and others, 
the presence of at least a small per- 
centage of the broad-skulled type. It 
has been shown that this type, or race, 
has been steadily increasing in numbers 
but its origin has never been cleared up. 
This does not, to be sure, seriously 
militate against the essential correctness 
of Montelius’ view—a view which, it 
may be recalled, was advanced by the 
late Professor Steensby of the University 
of Copenhagen more than ten years 
ago. Steensby at that time recognized 
in the composite Danish populations 
not only Nordic, Alpine, and Mediter- 
ranean types, in accordance with Ripley’s 
classification of European races, but he 
announced the presence of two other 
types which he declared were none 
other than modified descendants, the 
one of the Cré-Magnon race and the 
other of the Neanderthal race! 

We may well wait for further details 
in confirmation of these conclusions. 
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Meanwhile, one of the anomalies that 
for years confronted the visitor to the 
national museums of Stockholm and 
Copenhagen has been cleared up. So- 
phus Miiller and the other conservative 
archeologists of Denmark, in their 
labels and guidebooks have assigned a 
possible date of 6000 years to their oldest 
antiquities. Montelius, on the other 
hand, has boldly claimed 15,000 years or 
more for the Scandinavian antiquities on 
exhibit in Stockholm. The explanation 
of the difference, though possibly stated 
somewhere in print, was never made 
evident to the visitor of the respective 
museums. As the argument is not 
closed, we may still hesitate to accept 
either extreme of date; but in view of 
the archeological evidence now pre- 
sented, and in view also of the contin- 
ually widening perspective of archzo- 
logical time, we run little risk in leaning 
heavily toward the opinion of Montelius. 


THE LOWER PALZOLITHIC INDUSTRY 
OF NORTHERN FRANCE 


Complementary, as it were, to the 
above brief paper by Montelius on the 
Upper Paleolithic, there has come to 
hand another equally important and 
more lengthy article on the Lower 
Paleolithic, which originally appeared 
in L’Anthropologie for 1920, under the 
title ‘“‘The Most Ancient Industry of 
St. Acheul.”’ It is a study based pri- 
marily upon the notes and collections 
of the late Monsieur V. Commont, 
the well-known student of the arche- 
ology of the Somme Valley. The paper, 
however, besides being in part minutely 
descriptive, advances a number of novel 
theoretical and speculative considera- 
tions of great interest. 

The writer, Monsieur André Vayson, 
is a new entrant into anthropological 
circles with new and _ positive ideas. 
His viewpoint or mental background 
appears to be geological, a fact that 
should insure him a hearty welcome. 
He knew Commont before the war; 
and during its progress, while stationed 


with his regiment at Amiens, we may 
suppose that he was inspired by Com- 
mont’s inordinate zeal, as well as by 
his sad fate. At any rate, Monsieur 
Vayson has since acquired Commont’s 
collections and he lately wrote Presi- 
dent Henry Fairfield Osborn, of the 
American Museum, that he was planning 
to devote his entire time to the study of 
geology and prehistory. The circum- 
stance seems most fortunate. 

The story of the Somme Valley, 
which is the story also of a large part 
of northern France and much of Belgium, 
as well as of southern Engiand, has been 
told many times since the days of 
Boucher de Perthes and Sir Charles 
Lyell. Vayson tells it again and with 
notable modifications. Briefly sum- 
marized, he writes that the Somme 
River during late geological times has 
carved in the solid chalk formation 
composing the region a broad U-shaped 
valley measuring about fifty-five meters 
in depth. The orginal chalk slopes of 
this valley are today covered with a 
heavy alluvial mantle of clay, sand, 
and gravel—ancient stream ballast which 
from time to time has been left stranded 
on the high banks as the river cut its 
channel deeper and deeper. Thus re- 
garded, the portion of the mantle nearest 
the top edge of the valley, or, in other 
words, nearest the plateau level, is the 
oldest. The time required for this 
cutting process mounts into thousands 
of years—no one can tell how many. 

Our particular interest in the time 
element arises from the fact that nearly 
forty meters of this valley-cutting pro- 
cess was effected in the presence of man. 
This is certain because flint objects of 
human production are found in the old 
stream detritus covering the chalk slopes 
up to that height. In the same al- 
luvium, together with the implements, 
are found also the fossil bones of animals, 
in part of Pliocene affinities. These 
animals are now either totally extinct or 
their representatives have migrated to 
other lands where a warmer climate 





540 


prevails. In the gravels and débris 
above the forty-meter level, on the other 
hand, there are no signs of human in- 
dustry and no fossil fauna (p. 447.) 
This much perhaps is already familiar 
to the reader. But the author next 
proceeds to question the origin of the 
barren mantle material above the forty- 
meter level. Whereas hitherto this mix- 
ture of débris has been regarded as 
ancient river ballast, Monsieur Vayson 
believes it should be considered as wash 
directly from the plateau above. More 
startling still is his denial of the old 
idea that the alluvial mantle mounts 
the valley slopes by a succession of 
terraces and that these terraces are in 
some way to be correlated with the suc- 
cessive advances and retreats of the 
glaciers. His view is that there are 
no true terraces. This must seem disap- 
pointing to those who would infer from 
the relation of the flint implements and 
the supposed terraces that man was pres- 
ent in western Europe during the sec- 


ond, if not also during the first, in- 
terglacial period. 

Coming to the cultural aspect of the 
Somme Valley problem, Monsieur Vay- 
son contributes equally novel and revo- 


lutionary ideas. First of all, he con- 
cludes from the occurrence and _ the 
generally uninjured condition of the 
worked flint objects found in the al- 
luvium that they lie for the most part 
exactly where they were left by human 
agencies. In other words, he believes 
that early man has had his camps and 
his workshops directly on the river bank 
from the time when the river flowed 
thirty or more meters above its present 
level. This seems reasonable enough, 
though it is not easy to imagine how im- 
plements left on the river bank could 
have been buried under more than seven 
meters of river ballast without them- 
selves being shifted about. 

The whole inventory of worked flint 
objects found associated with the warm 
fauna in the alluvial mantle covering 
the lower valley slopes the author labels 
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with the broad designation ‘Chellean.” 
He specifically denies the alleged occur- 
rence of a Mousterian industrial phase 
accompanied by a warm fauna (p. 449). 
In the same manner he disposes of the 
lately much talked of ‘“Pre-Chellean”’ 
stage. In brief, Monsieur Vayson, while 
giving due credit to Commont for his 
painstaking labors, is not disposed to 
accept his detailed stratigraphic de- 
terminations. All this may be correct 
in the main, but certainly it leaves the 
beginnings of culture for the Somme 
Valley hanging, as it were, in the air. 

This last statement is emphasized 
also by the author himself, who takes 
the position that the Chellean industrial 
stage is a comparatively advanced one. 
It is so far advanced technically and 
esthetically that we must necessarily 
assume a Pre-Chellean stage of more 
primitive character. We seem, in short, 
to know much less about the real be- 
ginnings of human culture than for some 
time we have been in the habit of 
thinking we knew. 

The remainder of the paper is taken 
up with an intensive study of the worked 
flints as such. The author divides these 
morphologically into two great groups: 
(1) those chipped on one face, and (2) 
those chipped on both faces. He pro- 
poses in this way to get rid of the non- 
committal term coup-de-poing. From 
the functional point of view he divides 
all the “instruments” proper into a 
sharp-edged and a sharp-pointed series. 
By close examination of the edge or 
the point of the numerous Somme 
Valley specimens, he finds that many 
of them show wear and polish due to 
usage. This wear in many cases in- 
dicates what portion of the tool was used, 
the angle at which it was held, and to 
some extent suggests the general pur- 
pose which it served. Monsieur Vay- 
son concludes, for example, that the 
enigmatical coup-de-poing was employed 
not with a striking movement, but with 
a pressure movement such as is used in 
cutting and scraping. This would ap- 
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pear to settle the long-standing dispute 
as to whether these instruments were 
tools or weapons. In general, the author 
regards the Chellean inventory of im- 
plements as having been used largely 
in wood-working. 

The paper concludes with a more or 
less theoretical discussion of man’s 
primordial needs, the possible methods 
of producing implements, the various 
possible forms, and the possible modes 
of hafting the forms devised. The 
reasoning is partly a priori and partly 
from analogy with practices of modern 
aborigines. Altogether, viewed from 
this side of the Atlantic, it seems the 
sort of paper that ought to start some 
lively discussion. 


PROFESSOR V. COMMONT 


In concluding these notes on the re- 
cent archeological activities in Europe, 
it seems hardly proper to take leave of 
the Somme Valley problem without 
paying our respects to Professor V. 


Commont. This gentleman was _ to 
France what Dr. Charles C. Abbott or 
Mr. Ernest Volk was to America, the 
zealous yet patient investigator, giving 
all his leisure hours for many years to 
one specific locality. Stated in other 
terms, Commont was France’s Boucher 
de Perthes of the present century. It 
was he who, after the brilliant de Mor- 
tillet had abandoned the St. Acheul 
station as “impure” or impossible to 
straighten out scientifically, reéstablished 
its reputation by prolonged systematic 
investigation. A busy teacher in the 
Ecole Normale of Amiens and with little 
or no financial support from outside 
sources, he set out to accumulate sound 
data from all the gravel pits within 
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his reach and he kept up the task for all 
of fifteen years. Doubtless but for 
the war he would still be collecting. 
With him, as with Piette and several 
other French archeologists, collecting 
was the labor that made life most worth 
while. 

It is not for the writer to tell Pro- 
fessor Commont’s complete story. A 
pilgrimage was made to St. Acheul with 
great expectations the year before the 
war, but unfortunately the master was 
away from home at the time. What 
happened to him since is not entirely 
clear. Monsieur Vayson writes that he 
succumbed a victim of the German in- 
vasion; but this statement appears to 
be true only in a limited sense. Amiens 
and its suburb St. Acheul, as we know, 
were subject to bombardment at least 
twice, and apparently during the first 
advance Commont fled to Abbeville. 
His valuable collections, through some 
special governmental dispensation, were 
later rescued practically intact. Prob- 
ably, however, the shock and privations 
incidental to such an experience took 
off many a brave worker. 

Commont increased our knowledge 
by large, carefully made collections. 
He made a series of sequence determina- 
tions which, whether right in all respects 
or wrong, reéstablished the scientific 
value of the gravel deposit studies. He 
did more than anyone else to stimulate 
English archeologists to a study of the 
Thames Valley gravels, which have 
yielded results in many points identical 
with those of the Somme. Lastly, 
Commont wrote and published not a 
few of his discriminating observations. 
The work he accomplished will live 
after him and has already borne fruit. 








PERSONNEL OF THE SECOND INTER- 
NATIONAL CONGRESS OF EUGENICS 


HE Second International Congress of 
Eugenics, which assembled at the Ameri- 


can Museum of Natural History, Septem- 
ber 22-28, was exceptionally well attended by 
scientists from all parts of the world. Many for- 
eign societies and universities were represented 
by delegates especially designated and, in addi- 
tion, no less than sixteen governments ap- 
pointed representatives. These governments in- 
cluded those of far-off Siam and near-by Canada; 
Belgium, Czecho-Slovakia, Denmark, and Nor- 
way, among European Powers; and in South and 
Central America: Brazil, Chile, Costa Rica, 
Cuba, Guatemala, Nicaragua, Peru, Salvador, 
Uruguay, and Venezuela. Four deiegates were 
sent by the United States Public Health Service 
and eleven of our states had present delegates 
who had been appointed for the purpose by the 
respective governors of those states. On the 
day before the opening of the Congress President 
Henry Fairfield Osborn, of the American Mu- 
seum, and Mrs. Osborn returned from their Euro- 
pean trip, the one to preside over the Congress, 
the other to preside over the Ladies’ Committee 
of Reception and Entertainment, in the absence 


JON ALFRED MJOEN 
Director of the Winderen Laboratorium of Christiania 
and delegate of the Norwegian government to the Congress 
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of Mrs. E. H. Harriman, who was detained in 
the West. 

As the result of two years’ preparation, in 
which many forces were united and all worked 
together with the best of good will, the Congress 
was an astounding success. Major Leonard 
Darwin and all the other delegates who took the 
long and expensive journey from the other side of 
the ocean, as well as those who had come a shorter 
distance, were impressed with the arrangements, 
and one and all declared that the Second Con- 
gress marked a new period in the eugenics 
movement. 

From the opening session of the Congress in 
the great auditorium of the Museum, through 
the opening of each of the four sections in the 
Hall of the Age of Man, to the closing session 
on the afternoon of September 28, interest 
was not only sustained but kept increasing. 
At first inclined to regard the Congress with 
levity, the press of the city took it more and 
more seriously, untii finally the chief and most 
striking passages in the more important addresses 
by men like Major Darwin, Dr. Lucien Cuénot, 
Dr. G. V. de Lapouge, Dr. Jon Alfred Mjéen, 
Dr. Lucien March, among the foreign speakers, 
and the outstanding statements in the addresses 
of American speakers such as Dr. Raymond 
Pearl, Dr. Ales Hrdlieka, President Osborn, and 
others were widely spread through the press of 
the country. 

Dr. Jon Alfred Mjéen, director of the Win- 
deren Laboratorium of Christiania, whoattended 
the Congress as the delegate of the government 
of Norway, is devoting his life to the eugenics 
movement. He is the author of the volume 
Race Hygiene, published in 1914, which sums up 
the movement in the Scandinavian countries, 
and is also editor of the new journal, Den Nord- 
iske Race, Tidsskrift for racebiologi og folkefor- 
skning, which will publish full popular accounts 
of the recent Congress. The fact that the dis- 
tinguished Swedish sociologist, Pontus Fahlbeck, 
has shown that there is a perceptible racial de- 
cadence in Scandinavia, lends moral earnestness 
to Dr. Mjéen’s life mission. To the forth- 
coming volume of the Proceedings of the Congress 
he will contribute two papers, one on the causes 
of racial decadence in Sweden and Norway, the 
other on the inheritance of musical ability. 
During the coming winter he will continue his 
studies on the determination of musical ability 
with confréres in Freiburg, in Vienna, and per- 
haps in Budapest. A matter of special interest 
to biologists is that the son of August Weis- 
mann, the author of the dictum of the conti- 
nuity of the germ plasm, is a man of extraordi- 
nary musical ability. 

The Norwegian government is contemplating 
a survey of racial hygiene,\as the eugenics move- 
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ment is termed in Norway, and in connection 
with the proposed undertaking Doctor Mjéen 
will journey during the three summer months 
of 1922 in northern Norway, continuing his 
studies of race crossings between the Swedes, 
the Lapps, and the Fians. The Lapps are sup- 
posed to be inured to a northern climate and 
were selected by Nansen as helpers in his fa- 
mous journey across Greenland. They proved, 
however, to be far in‘erior to the Norwegians 
in endurance, and before the journey was over 
the Norwegians were obliged to do all the sledge- 
pulling, in which Otto Sverdrup proved to have 
an endurance even surpassing that of Fridtjof 
Nansen himself. It will be interesting to read- 
ers of NATURAL History to recall in this connec- 
tion that Roald Amundsen, another great Nor- 
wegian explorer and an Honorary Fellow of the 
American Museum, presented that institution 
with one of the three sledges which attained the 
South Pole. 

One of the most delightful of the addresses 
before the Congress of Eugenics was that de- 
livered by Dr. Lucien Cuénot, delegate to the 
Congress from the University of Nancy, France. 
Dr. Cuénot is distinguished as one of the natural- 
ists who immediately after the re-discovery of 
the principle now known as the “ Mendelian 
law of heredity,”” commenced original research 
to prove its correctness. Doctor Cuénot ex- 
pressed himself as especially pleased with the 
Darwin hall of zodlogy and with the three halls 
of vertebrate paleontology. He also admired 
the restorations of extinct animals made by 
Mr. Charles R. Knight under the direction of 
Honorary Curator Osborn of the department of 
vertebrate paleontology. On the advice of 
Curator Matthew, a full set of bromide enlarge- 
ments of these restorations is being prepared and 
will be presented by the American Museum to 
Dr. Cuénot for the Museum of Nancy. When 
leaving America on the S. S. Paris, Doctor 
Cuénot wrote President Henry Fairfield Os- 
born: 


I deeply appreciate your kind words and the 
gift that you are proposing to make to Nancy, of 
photographs of your restorations, which are ad- 
mirable in all respects. I leave America with 
deep regret on October 5, and I shall not have the 
opportunity, I fear, of seeing Dr. Matthew; I am 
fairly conversant with your palzontological liter- 
ature, but I shall be very happy if you will send 
me in the future your publications and those of 
Dr. Matthew on this subject. I have always 
derived much profit from a reading of them. 


Dr. G. Vacher de Lapouge, the delegate from 
Poitiers and leading authority on racial anthro- 
pology, also sailed on the Paris October 5. He 
leaves a complete set of his writings to enrich the 
section devoted to anthropology in the library 
of the American Museum. Of the three French 
speakers, Doctor de Lapouge took the most 
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despondent view as to the future racial prospects 
of France, inasmuch as he feels more keenly 
than his confréres the loss which France has 
sustained through the World War and through 
the previous wars and persecutions which have 
so altered the original racial balance of the 
French as discovered and commented upon by 
Cesar. Perhaps the fact that Doctor de Lapouge 
himself is of the fair-haired, blue-eyed Nordic 
race, which has suffered the greatest depletion, 
may influence his opinion somewhat. Dr. 
Lucien March, honorary director of the Statis- 
tique Générale de la France, who delivered the 
opening address in the section of the Congress 
devoted to Eugenics and the Human Family, 
sailed on the same steamer with his French 
confréres. 

Major Leonard Darwin and Mrs. Darwin also 
left this country October 5, sailing on the Adri- 
atic. Major Darwin’s address on the opening 
night of the Congress, as well as the addresses of 
President Henry Fairfield Osborn and Dr. 
Charles B. Davenport, delivered on the same 
occasion, will long be remembered by those who 
attended the gathering. Subsequently Major 
Darwin gave a thoughtful address on “ The Field 
for Eugenic Reform” before that section of the 
Congress devoted to the consideration of Eugen- 
ics and the State. Mr. Albert Govaerts, repre- 
senting the Belgian government, remains for 
several months of study in the Department of 
Genetics, Carnegie Institution of Washington, 
Cold Spring Harbor, Long Island, before return- 
ing to Belgium. 

Among the honored guests of the Eugenics 
Congress was Dr. Robert S. Woodward, ex- 
President of the Carnegie Institution of Wash- 
ington, who wrote to President Osborn under 
date of October 8: 


It was my intention to write you before this 
time to congratulate you, and through you, the 
staffs of the Museum, on the admirable staging 
of the Second Eugenics Congress in your estab- 
lishment. It was a warm place on the first eve- 
ning for high and hard thinking, but the fine 
series of addresses and the subsequent reception 
made attendance, even of an old farmer, well 
worth while. . . . To one who finds it 
difficult in these times to discover the brighter 
tints of the dawn of the immediate future of our 
race, the cheerful optimism of the younger mem- 
bers of the Congress was quite inspiring. And 
the Congress as a whole afforded a manifesta- 
tion of altruism in all respects remarkable, 
though it is probable that few members ade- 
quately appreciate the time essential to work 
out the reforms and improvements now so 
clearly visualized. Perhaps we shall be able to 
note the progress of these and other terrestrial 
interests, 500 to 1000 years hence, while spend- 
ing the summer on the Companion of Sirius, 
or some hotter star in accord with our deserts. 


Steps have already been taken to secure the 
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LUCIEN MARCH 
Honorary Director of the Statistique Générale de la 
France, who delivered the leading address in Section II, 
devoted to Eugenics and the Human Family 


prompt publication of the addresses and scien- 
tific papers presented before the Congress, as a 
companion volume to Problems in Eugenics, the 
title given to the Proceedings of the First Inter- 
national Congress of Eugenics, held in London 
in 1912 and published by the Eugenics Education 
Society. A publication committee has been ap- 
pointed consisting of the following individuals: 
Charles B. Davenport, chairman; C. C. Little, 
who served as secretary of the Congress; Clark 
Wissler, curator of anthropology in the Amer- 
ican Museum; President Henry Fairfield Osborn, 
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MAJOR LEONARD DARWIN 

President of the Eugenics Education Society of Great 
Britain and the leading exponent of the eugenics movement 
in the United Kingdom 


ex officio. The volume will contain, first, the gen- 
eral addresses of the opening session, followed 
by the opening address of each section and by the 
scientific papers, in their entirety or in abstract, 
of each section. It will conclude with an appen- 
dix setting forth the principal features of the 
exhibition, which was regarded by all as of great 
importance. Authors of papers who have not 
already sent in their manuscripts, or abstracts, 
should address them to Dr. C. C. Little, Car- 
negie Institution of Washington, Cold Spring 
Harbor, Long Island, New York. 
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SOUTH AMERICA 


THE AMERICAN MUSEUM is primarily indebted 
to the liberal provision of its late Trustee, Mr. 
A. D. Juilliard, for the collection of Peruvian 
gold objects described in the leading article of this 
issue. During his trusteeship Mr. Juilliard took 
a special interest in South American anthro- 
pology, asa result of which the Museum received 
some rare Peruvian collections. The Nazca 
collection, purchased from Dr. Gaffron and 
presented by Mr. Juilliard in 1914, consisted of 
693 pieces, including textiles, featherwork, and 
valuable examples of Nazca pottery. It is 
believed that this is the largest Nazca collection 
in the world. A second noteworthy collection 
presented by Mr. Juilliard was made in Ica by 
Sefior Manuel Montero. One hundred twenty 
pieces—textiles, silver ornaments, musical in- 
struments, and pottery—were embraced in the 
Ica collection. Of these the Peruvian textiles, 
among which were ten large, shawl-like gar- 
ments, now worth $1000 apiece, are probably 
the most remarkable. In view of the fact that 
Mr. Juilliard during his lifetime was so steadfast 
a patron of South American anthropology, it is 
especially fitting that the ancient gold objects 
from Peru, a striking addition to the anthro- 
pological treasures deposited in the Museum, 
should have been purchased through the income 
of the A. D. Juilliard and Helen C. Juilliard 
bequests. 


THROUGH the generosity of Mr. and Mrs. 
William M. Baldwin, the American Museum has 
come into possession of various interesting 
ceremonial garments of the Indians of Paraguay. 
The most gorgeous of these is an article of ap- 
parel resembling the war bonnet of our north- 
ern Indians. Its foundation is of cloth, but the 
cloth is well-nigh concealed by a dense covering 
of parrot, rhea, and hawk feathers, in which the 
brilliant greens of the parrots’ plumage pre- 
dominate. A bunch of scarlet feathers tipped 
with iridescent green and blue surmounts this 
striking garment, which, in addition to covering 
the head, mantles the shoulders and extends well 
down the torso. Another article hardly less 
interesting is an apron made of the skin of a wolf 
(Canis jubatus), reinforced with cloth at one 
end. To this end are attached feathers of dif- 
ferent hue, some of which, hung by braided 
cords of vegetable fiber, dangle like tassels. 

Among the objects presented are six cords 
tied together at one end. Each of these cords 
is solidly encased for the greater part of its 
length in a thick, smooth, cylindrical layer of 
plumage and terminates at the free end in a 
slightly fanlike grouping of feathers. Among 
the Karaja Indians of North Central Brazil 
similar feathered strings are worn pendent from 
the ear, over which they are looped. It is prob- 


able that in Paraguay a like custom prevails. 
A short, straight, slender stick to which have 
been firmly bound by means of a spiral of cord 
numerous small, curling green feathers placed 
at intervals, may have been used as a hair 
ornament. A headband of rhea feathers and a 
gray cloth belt, ornamented with a double row 
of short, brown lines, complete the objects em- 
braced by this gift. 


Mr. GeorceE K. CHERRIE, who has recently 
been collecting in southern Ecuador, on behalf 
of the American Museum’s department of birds, 
has had in the course of his eventful life ad- 
ventures ranging from guerrilla warfare, when 
he was a participant in an insurgent movement 
against the Venezuelan dictator, Castro, to the 
hunger and hardship experienced when pene- 
trating untrodden regions of South America 
with Colonel Roosevelt. He has so often come 
through the perils of the wilderness scatheless 
that Providence seemed to be especially vigilant 
in warding off the dangers that again and again 
threatened him. It was a distinct shock, there- 
fore, to receive word that he had been wounded 
in the right arm through the accidental dis- 
charge of a shotgun, and that the wound was so 
serious as to necessitate his return to America. 
He sailed for Colon, bound for these shores, on 
October 27. 


ASIA 


TueE Third Asiatic Expedition of the American 
Museum, under the able leadership of Mr.Roy 
Chapman Andrews, is beginning its important 
work in China with every promise of success. 
Cordial interest in the undertakings of the 
expedition has been manifested by Dr. Yen, 
Minister of Foreign Affairs, and by other mem- 
bers of the cabinet in Pekin. Dr. V. K. Ting, 
director of the National Geological Survey of 
China, and Dr. J. G. Andersson, mining adviser 
to the Chinese government and curator of the 
Museum of the Geological Survey of China, have 
given invaluable aid. Mr. Andrews’ plans for 
his own work and for that of his associates 
represent painstaking thought and should result 
in valuable achievements. 

According to word recently received from him, 
he had returned from a short collecting trip into 
the Eastern Tombs forest and beyond. This 
forest is being cut down so rapidly that in a year 
there will be little left standing and at least a 
dozen species of mammals and birds which live 
in it will become entirely extinct. Mr. Andrews’ 
timely trip has preserved, for the purposes of 
scientific study, specimens of this doomed 
fauna. The fish, reptiles, and amphibians 
collected by Mr. Clifford H. Pope, who ac- 
companied Mr. Andrews on this trip, have 
already reached this country. In a letter 
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written September 7, after his return to Pekin 
from this expedition, Mr. Andrews gives a more 
detailed description of his own work and that of 
Mr. Pope. 

“Pope and I had a trip to the Eastern Tombs 
forest. It was cut short by unprecedented rain; 
in fact, in three weeks, we had only four days of 
dry weather. Although the trip netted only 
about 100 mammals, we obtained something 
over 1400 fish, reptiles, and batrachians. ‘These 
have already been dispatched to the Museum 
by American Express, for Mr. Pope was es- 
pecially anxious to have a critical report from 
the Museum in regard to their preparation. The 
trip was designed particularly to give Pope and 
three of my new Chinese assistants training in 
the work that is to come. I am now sending 
Pope into a very interesting region of the 
Yangtze Valley on a trip by himself. He should 
make a large collection of fish and reptiles. I 
have employed a Chinese artist, who will go with 
him and will make colored paintings and draw- 
ings of the specimens while they are fresh. This 
is something that has never been done in China 
before, and I believe will be of great value.” 

This letter was written as Mr. Andrews was 
on the point of penetrating southern Shensi, a 
province lying westward of Chibli in which 
Pekin is situated. Political disturbances in 
Shensi had prevented an earlier visit to this 
interesting region, which holds out special 
promise to the collector. Here Mr. Andrews 
expects to obtain a group of takin (Budorcas), a 
genus of remarkable hollow-horned ruminants, 
the closest relatives of which appear to be the 
serows of the Himalaya region. A picture of a 
takin was shown in NaturaL History for 
September-October, 1920, in connection with the 
article “The Discovery of the Chinese Takin,” 
by Malcolm Playfair Anderson. Upon the com- 
pletion of the trip to Shensi Province, Mr. 
Andrews plans a trip to the Saigon regions of 
Indo-China, where game is particularly abun- 
dant. This trip should yield many prospective 
groups for the proposed Asiatic hall of the 
American Museum: the gaur (gigantic jungle 
cattle that are among the most characteristic 
and spectacular of Asiatic mammals), tiger, 
sambur (a large deer), thamin (a deer the 
antlers of which have long, curved brow tines), 
as well as a variety of monkeys. With regard 
to the expedition into Shensi, Mr. Andrews 
wrote on September 7: 

“T expect to have a rather hard trip after 
takin, for the country is extremely rough and it 
will be very cold at an altitude of 12,000 feet 
where we have tohunt. Iam taking with me on 
this trip a mining engineer, by the name of 
Collins, who is a famous hunter in China and 
knows Shensi well. It would have been rather 
foolhardy to have gone alone, for there has 
recently been a local war in that region and the 
mountains are full of Chinese soldiers who have 
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deserted and become brigands. We are very 
likely to have a brush with them, but still I 
don’t think our real danger is as great as when 
one crosses Fifth Avenue at 42nd Street. I hope 
to get a complete group of takin and to make 
a reconnaissance of the mountains in which 
they are found in preparation for a rather 
extensive zodlogical campaign there. The 
National Geological Survey of China has come to 
the conclusion that these mountains form a 
divide in the paleontological fauna and we are 
anxious to know how far that same faunal divi- 
sion extends in regard to the living mammals, 
birds, and reptiles.” 

A cable from Pekin, dated November 4, 
indicated that Mr. Andrews was once more safe 
at headquarters. 

The paleontological work of the Third Asiatic 
Expedition has made good progress under the 
leadership of Mr. Walter Granger, who has had 
the heartiest codperation from the National 
Geological Survey of China. A visit has been 
undertaken to two sites in eastern Szechuen, 
which the Survey believes will yield rich results. 
Mr. Granger will also explore the numerous 
caves known to exist along the banks of the 
Yangtze Kiang. This river was undoubtedly 
a great highway of travel in early times, as it is 
today, and there is reason to believe that in 
these caves will be discovered human remains of 
great scientific interest. Mr. Granger has as his 
companion Mr, James V. T. Wong, an able 
young Chinaman, who speaks English fluently 
and who has demonstrated his ability in field 
work. Of this party Mr. Andrews says, “ Wal- 
ter Granger is well on his way to Szechuen and 
should be arriving at his collecting locality 
within a very few days. He has the finest 
personnel that it is possible to secure in China, 
He went off full of enthusiasm, and will, I be- 
lieve, get some valuable material.” 

Another accomplishment of the expedition is 
the establishment of ideal headquarters in 
Pekin. An equipment room and laboratories, 
well adapted to the requirements, had been 
completely fitted out by September 1 and 
will enable the expedition to conduct its work 
on a big scale. 

The most recent word from Mongolia indicates 
that conditions will be favorable for the 
expedition into that territory next year. 


Memsers of the American Museum will be 
glad to know that after two years of geological 
work in the field in connection with the discovery 
of oil, Mr. Barnum Brown rejoined the Museum’s 
staff on August 1 and soon thereafter reported 
to President Osborn in Paris for duty. He has 


never, in fact, been out of touch with Museum 
interests, because while in Cuba he made splen- 
did collections in invertebrate paleontology, 
which are now being worked up by Miss Marjorie 
O’Connell, and in Africa he collected and sent 
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A Tibetan shrine recently installed in the American Museum through the courtesy of Mr. Alexander Scott. 
only to the interest which these objects have as an embodiment of the religious beliefs of the seclusive Tibetans is that of 
their intricate and delicate workmanship 


to the Museum invertebrate paleontological, 
zoological, and ethnological material. At pres- 
ent Mr. Brown is bound for southern Asia to visit 
all the great localities where remains of Primates, 
especially man, have been found or are likely to 
be found; namely, in Burma and in the Siwalik 
and the Bugti Hills of India. He takes with 
him the good wishes of all his British friends 
who have worked in these fields and he hopes 
to enjoy the coéperation of the Geological Survey 
of India, and particularly that of Doctor Pilgrim. 
His journey is made possible by the generosity 
of Mrs. H. C. Frick, who has placed at the dis- 
posal of the Trustees of the American Museum 
a fund to be devoted especially to exploration 
in southern Asia. Mr. Brown is one of the most 
enterprising and courageous of all our explorers, 
and both of these qualities are needed to over- 
come the difficulties that he is sure to encounter 
when he comes in contact with the natives on 
the frontier lines of British rule in India. 


A TIBETAN SHRINE 


NOTWITHSTANDING the fact that Colonel 
Younghusband and his army crossed the Hima- 
layas and marched into the sacred precincts of 
Lhasa well-nigh twenty years ago, Tibet still 
remains a land penetrated but little and filled, 
therefore, for the average man with the en- 
chantment of the unknown. When one realizes 
how dominant is the influence of the lamas in 
this land and how strong the religious emphasis, 
it would seem that no single object from Tibet 
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could be more representative or of greater in- 
terest than one of its shrines. Visitors to the 
American Museum are afforded the rare oppor- 
tunity of viewing such a shrine, with all the sacred 
objects associated with it, which has been placed 
on temporary exhibition in the tower of the hall 
of the living tribes of Asia. Flanked by sacred 
banners, guarded by lion- or dog-like metal 
figures that defiantly occupy the steps leading 
to the altar, with a prayer mat spread invitingly 
for the worshiper, and the figure of Padma 
Sambhava, “The Lotus-born one,” dominating 
all, this shrine is indeed a thing to arrest the eye. 

The sacred objects exhibited represent a part 
of the collecting of Mr. Alexander Scott, a 
British artist, who for twenty-six years made his 
home in Darjeeling, India, which is on the high- 
way to Tibet. To his kindness the American 
Museum is indebted for permission temporarily 
to install the shrine. Mr. Scott, whose interest 
in Tibetan and Indian archeology is of long 
standing, had won his way into Tibet even be- 
fore the expedition of Younghusband took place 
in 1903-04. Mr. Scott was particularly fortu- 
nate in gaining the friendship of the lamas, or 
priests, and one of these, named Dousand Up, 
took the unusually enlightened attitude that the 
Tibetan religion should be known to foreigners, 
in order that they might see and understand 
its beauties and philosophical significance. 
Through this priest, who to his other accomplish- 
ments added a knowledge of English, Mr. Scott 
gained valuable information. 

As an indication of the confidence reposed by 
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the lamas in the judgment of Mr. Scott, he was 
on one occasion asked to rearrange an altar 
which he had criticized as being too over- 
crowded. He promptly introduced the changes 
which he thought desirable and not.only escaped 
censure for so doing but actually won the lamas’ 
grateful approval, which manifested itself in 
the bestowal of gifts. 

The first object to arrest one’s attention 
when viewing the shrine is the finely wrought 
bronze image of Padma Sambhava, the face of 
which is completely coated with pure gold, 
highly burnished. Padma Sambhava is a 
familiar image in Tibetan shrines for, according 
to Lieutenant-Colonel L. Austine Waddell in his 
volume Lhasa and Its Mysteries, there is given to 
this religious teacher by the generality of lamas 
a place higher than Buddha himself. This 
distinction he enjoys doubtless as the founder of 
the lamas. 

When visiting the monastery of Chatsa on the 
flank of Chumolhari, which had harbored only 
one white man other than himself since the days 
of Warren Hastings, Lieutenant-Colone! Waddell 
noticed that in the most popular temple first 
place was given to a gaudily painted image of 
Padma Sambhava. It is worthy of mention 
that the picture of the saint which he reproduces 
in this connection, has associated with it the 
symbols that find place also in the image of 
Padma Sambhava that occupies the shrine at 
the American Museum. To begin with, there 
projects from the headdress of the saint an up- 
ward-pointing vulture’s feather, signifying that 
as the bird from whose body it was plucked is 
the most aspiring of fliers, so the doctrine of this 
“guru,” or religious teacher, is the loftiest and 
most spiritual. In his slightly raised right hand 
he holds the thunderbolt, symbol of divine pro- 
tection and the life eternal. Reposing in his left 
hand is a skull used as a bowl. Into this bowl 
was poured blood or “amita” (“sweet dew,” 
the beverage of supernatural beings), signifying 
blessings, and recalling the fact that, horrible as is 
this conception, our European forefathers, at 
least in the person of Alboin, the Lombard king, 
did not scruple to quaff from drinking vessels 
as repulsive, even though the content was wine 
instead of blood. Against the left shoulder of 
Padma Sambhava leans a trident, the prongs 
of which represent Lust, Anger, and Sloth, which 
the saint has overcome. 

At each end of the shrine stands a large, elab- 
orately ornamented brass lamp of sacred char- 
acter and on a ledge lower than that which sup- 
ports the central figure are many little images, 
some of gold inlaid with turquoise and lapis 
lazuli. Some of these are images of Krishna, 
probably left by Hindus, who reverence him and 
are disposed to make gifts to his temples. 

Over the steps guarded by the brass dog- or 
lion-like figures is stretched a Ming prayer mat 
at least four hundred years old. A low, carved 
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stool, studded with turquoise and coral, stands. 
in the foreground and bears a sacred book 
wherein, in letters of gold on dark blue parch- 
ment, are recited the praises of Buddha. 

The most precious object of all is a native 
carpet,—one of the three Tibetan carpets known 
to exist and all of which are today owned by Mr. 
Scott. These carpets have had an interesting 
history. Sent originally from Tibet as tribute 
to the first Sikh Maharajah, Golab Singh, when 
he was installed over Kashmir, they were in time 
placed in the palace Tosha Khana, or storehouse, 
in Kashmir, where they lay for nearly one hun- 
dred years. At length they were placed on 
public auction, in Sringagar, where one of them 
was bought by Mr. Scott. The other two he 
later obtained from two Indian noblemen, who 
had purchased them on that occasion. 

Most of the other objects assembled in the 
shrine were also obtained in India, having been 
brought there by members of a Chinese expedi- 
tion which had been sent into Tibet after the 
British army under Colonel Younghusband had 
evacuated Lhasa. 


AFRICA 


A CABLE dated October 4 announced the safe 
arrival at Kigoma on Lake Tanganyika of Mr. 
Carl E. Akeley and his party, consisting of 
Mr. and Mrs. Herbert Bradley, of Chicago, their 
six-year-old daughter, Alice, and Mr. Akeley’s 
secretary, Miss Martha Akeley Miller. All 
members of the party are well and the date of 
the cablegram would indicate that their progress 
will enable them to reach the gorilla country, the 
mountainous region north of Lake Kivu, on 
schedule time. 

General Smuts, Prime Minister of the South 
Africa Union, who with Mr. Akeley’s party ar- 
rived in Capetown on August 30 aboard the 
Kenilworth Castle, evinced great interest in 
the expedition and in view of its scientific char- 
acter, assisted them greatly, putting their equip- 
ment and luggage through the customs without 
the payment of duties. After four days in 
Capetown, Mr. Akeley and his companions de- 
parted northward on the Cape to Cairo Rail- 
road, making brief sojourns at Kimberley on 
September 4, at Bulawayo on September 6, and 
at Victoria Falls from September 7-9. Their 
plan, according to letters received from Victoria 
Falls, was to proceed to Elizabethville by rail. 
There they were to take river boats or canoes for 
several hundred miles up the Lualabo River, and 
then travel once more by rail to Albertville, 
where they were to board a lake steamer for 
the northern end of Lake Tanganyika. 

The arrival of the party at Kigoma on the 
eastern shore of Tanganyika on October 4 in- 
dicates that the expedition probably began its 
real work among the Kivu hills about the middle 
of October. 
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AUSTRALIA 


Dr. WILLIAM K. GREGORY, curator of com- 
parative anatomy, American Museum, has 
returned from his recent trip to Australia, where 
through purchase of specimens, arranged ex- 
changes, and work in the field, he laid the 
foundation for a fine collection representative of 
Australia’s past and present fauna and of its 
aboriginal life, that will ultimately find place in 
the contemplated Australian Hall. 

Mr. Ellis F. Joseph, of Sydney, who is well 
known to the staff of the New York Zodlogical 
Society for the many rare and interesting 
mammals he has brought to the Park from 
Australia, was of great service to the members 
of the expedition. Through his efforts, Mr. 
Harry Burrell, also of Sydney, and known for 
his field studies of the life habits of marsupials, 
accompanied Dr. Gregory and Mr. Raven on 
their first collecting trip in the mountains of 
“‘New England” in New South Wales. Through 
Mr. Burrell’s influence, they also were enter- 
tained as the guests of Mr. Clifford Moseley, 
upon whose station (ranch), eight miles east of 
Ebor, they had the opportunity of collecting 
a fine series of kangaroos (Macropus giganteus) 
and numerous flying phalangers and small 
insectivorous marsupials. Mr. Jim Wilson, 
another friend of Mr. Burrell, placed his re- 
markably detailed knowledge of the habits of 
the marsupials at the disposal of the Museum 
representatives. The party were thus enabled 
to secure in this region not only splendid ex- 
hibition material but also a series of skins and 
skeletons for the department of mammalogy, and 
many preserved specimens for dissection of the 
muscles, etc., by the department of comparative 
anatomy. Incidentally, the collectors found 
it a thrilling sight to see the kangaroos making 
their enormous leaps on the sunny hillsides, and 
the flying phalangers skimming from tree to 
tree in the moonlight. 

Birds were very numerous and abundant, 
but very few were collected during the early part 
of the trip, as it was felt to be more important 
to secure the mammals first. 

Specimens have been secured from this region 
for a kangaroo group, showing four or five 
kangaroos in full flight with a pack of dingoes, 
or native wild dogs, in pursuit. The latter will 
be shown in the act of separating one of the 
kangaroos from its fellows. They will be 
represented as leaping from the side at the hips 
of their victim in an endeavor to upset it. 

The prospects of Mr. Raven’s securing during 
the coming year a large and representative series 
of Australian marsupials are excellent, and 
arrangements have already been made for him 
to collect in various localities in Queensland, 
New South Wales, and Tasmania. Through the 
courtesy of Dr. Gerrit S. Miller, curator of mam- 
mals in the United States National Museum, 
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Mr. Charles Hoy, who has been collecting in 
Australia for that museum during the past two 
years, placed all his hard-won knowledge and 
experience unreservedly at the service of his 
American Museum colleagues. 

As the available time was very limited, Dr. 
Gregory left Mr. Raven after a three weeks’ 
stay in camp, and went on a tour of the principal 
cities of southeastern and southern Australia, 
and Tasmania, where he established personal 
contact with the leading museums and museum 
officials, and gave a series of lectures entitled 
“Australian Marsupials and Why They Are 
Worth Protecting,” “Glimpses of Evolution,” 
and “A Review of the Evolution of Human 
Dentition.” The last named lecture was de- 
livered at the Fourth Australian Dental Con- 
gress, at Adelaide, of which Dr. Gregory was 
made an Honorary Member. 

It would be difficult to acknowledge in detail 
the very numerous and important courtesies 
received by the members of the expedition from 
Australian colleagues and friends. Among 
those who codperated most actively, however, 
may be especially mentioned Mr. Charles Hed- 
ley, and Dr. Charles Anderson, of the Australian 
Museum; Professor Lancelot Harrison, of the 
University of Sydney; Mr. Ellis S. Joseph and 
Mr. Harry Burrell, of Sydney; Mr. E. C. An- 
drews, government geologist of New South 
Wales; Mr. Heber A. Longman, director of the 
museum at Queensland; Sir Baldwin Spencer, 
Mr. Kershaw, and Mr. F. Chapman, of the 
National Museum at Melbourne; Mr. Edgar 
Waite, director of the South Australia Museum 
at Adelaide; Mr. H. H. Scott, curator of the 
Victoria Museum and Art Gallery at Launceston, 
Tasmania; Mr. Clive E. Lord, curator of the 
museum at Hobart; and Professor T. T. Flynn, 
of the University of Tasmania, Hobart. 


Worp has recently been received from Mr. 
H. C. Raven, the field assistant of Dr. William 
K. Gregory in Australia, regarding the progress 
of the work in that continent. Mr. Raven 
writes that a little while ago a large gum tree was 
cut down and in a hole in the trunk was found 
a little female Acrobates, a genus of arboreal 
marsupials. She had four very small young 
in her pouch. Later a male Acrobates was 
also secured. The collection of specimens 
of the kangaroo, Macropus giganteus, of which 
several were secured during Dr. Gregory’s so- 
journ in Australia, has been enriched through 
the addition of two adult females, each with 
young in the pouch. Additional Petauroides, 
flying phalangers, have also been taken. 

The paucity of the animal life, even in places 
where normally one would expect an abundance, 
is well indicated by the meager results obtained 
on a trip which Mr. Raven made into the region 
beyond Point Lookout, a place only a few miles 
distant from Ebor. The most prized creature 
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taken on this trip was a fine specimen of Hy- 
dromys, an interesting rodent, the stomach of 
which contained the flesh and parts of the 
chewed-up fin rays of a fish that had probably 
measured four or five inches in length. In 
addition there were taken a couple of Phascolo- 
gale swainsoni and the skulls of a species of 
Betiongia and of a species of Potorous. The 
detachment of the skulls of these marsupials 
from the bodies, which apparently had been 
devoured, is probably another evidence of the 
destructive activity of the dingo, which, in- 
troduced into Australia by man, has wrought 
havoc among the native fauna by its murderous 
attacks, thus supplementing as an agent of 
destruction, the ubiquitous rabbit, whose pene- 
tration of the feeding grounds has seriously 
curtailed the food supply of the native animals. 

Mr. Raven adds: “Down in the gorge there 
are traces of dingoes everywhere and J think that 
in a comparatively short time they will wipe out 
everything else down there except the rats that 
live under the roots and the birds that live in 
the trees.” 

Mr. Raven contemplates shifting his collecting 
ground to a place near Hernani and Tyringham, 
where, it is reported, opossums, two or three 
species of wallabies, and dingoes are common. 


ANTHROPOLOGY 


Mr. Eart H. Morris, in charge of the work on 
the Aztec Ruin in New Mexico, writes under 
date of October 24, that while clearing away 
the surface débris in the vicinity of the “painted 
room,” which was found in June, 1920, a new 
chamber with ceiling intact came to light. 
Though beautifully preserved, the chamber 
seemed upon entrance utterly barren. To test 
the depth of the débris, Mr. Morris thrust a 
shovelintoit. The blade struck a piece of wood, 
which upon investigation proved to be a digging 
stick. It developed that beneath the floor 
just south of the blocked door that once gave 
access to the painted room, had been buried 
a man of unusually large stature, whose skeleton 
measured 6 feet 1 inch as it lay in the earth. The 
skeleton, which is two-thirds extended, was 
covered from the thighs to the crown of the head 
with a coiled basket plaque about three feet in 
diameter. About the body were found six pot- 
tery vessels, two knives, half a dozen bone 
awls, an implement of antler, and two planting 
sticks. It is probable that further search will 
reveal additional relics. The Archer M. Hunt- 
ington Survey of the Southwest, organized in 
1909, has made possible investigations of great 
scientific value in that region. It is through 
Mr. Huntington’s generosity that the work of 
Mr. Morris is being carried on. 


IN ADDITION to the work accomplished on the 
Aztec Ruin, Mr. Earl H. Morris has been study- 


ing other sites within access. A week late in 
August, was spent in the upper La Plata Valley, 
in a search for graves of the early pre-Pueblo 
aborigines. Twenty-eight burial spots were 
found, containing in addition to skeletons no 
less than forty-two pottery vessels. The crania 
recovered from these graves were all pronounc- 
edly dolichocephalic and showed no deforma- 
tions. The pottery, among which corrugated 
ware was wholly lacking, was, generally speaking, 
crude and sparsely decorated. 

From September 12 to October 21 inclusive, 
Mr. Morris carried on excavations in the Navajo 
Reservation. Four extensive groups of ruins 
were visited and the locations of two others were 
ascertained from the Indians. In addition, 
between twenty and thirty isolated sites were 
noted. Most of the digging undertaken was in 
refuse mounds, which with few exceptions 
were richin yield. Skeletal material and pottery 
to the extent of approximately 475 catalogue 
entries were recovered. 

From the time ofthe first pottery makers to the 
abandonment of the San Juan drainage by 
Pueblo peoples, occupation of the territory 
within a mile of the A. J. Newcomb trading post, 
where Mr. Morris made his camp, was nearly, if 
not completely, continuous. Consequently here, 
in a limited area, the ceramic chronology of the 
San Juan territory is more thoroughly epitomized 
than in any other known locality. Not only 
will a thorough examination of the ruins within 
this circumference confirm the stratigraphic 
order of the principal ceramic periods previously 
recognized, but it will make possible the localiza- 
tion of certain transitional types, the chronolog- 
ical position of which Mr. Morris has not as yet 
been able to establish. 

In the mounds partially excavated three 
classes of crania were found: undeformed, 
dolichocephalic, scaphoid skulls, superficially 
identical with those of the Basket Makers, and 
those of the early pre-Pueblo peoples exhumed 
in the La Plata Valley; undeformed specimens, 
shorter than the preceding and unlike anything 
Mr. Morris had previously seen; and deformed 
crania, strongly flattened in the occipital region, 
or in occasional instances obliquely distorted, 
these being the cranial forms for all periods sub- 
sequent to the pre-Pueblo. The possibility, 
then, is revealed of determining the nature and 
significance of the change in head form which 
came about between the time of the Basket 
Makers and that of the Pueblo. 

About eight miles eastward from the site 
where this year’s digging was done, there are 
unusually extensive slab houses dating from 
early pre-Pueblo time. They are situated on 
low hill tops or in little valleys on the outskirts 
of a cluster of ragged sandstone mesas, in the 
cliffs of which there are shelters favorable for 
human occupation. It is the belief of Mr. Morris 
that Basket Maker remains are to be found in 
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NOTES 


these shelters and also remains that will bridge 
the gap between Basket Maker and pre-Pueblo, 
thus settling the now open question as to whether 
or not the Basket Maker culture was parent to 
that of the true Pueblo. 

So interesting has been the preliminary ex- 
amination made by Mr. Morris that it is to be 
hoped the continuation of these investigations 
may be made possible at an early date. 


Monsieur V. Forstn, of the French periodi- 
cals La Nature and L’Illustration, has kindly 
supplied the following notes, drawn from his 
experiences among the Indians of Central and 
South America, by way of comment upon cer- 
tain articles that recently appeared in NATURAL 
History: 


While reading the interesting article of Mr. 
Hamilton Bell on the “Golden Age of Peru,” mem- 
ory took me back to the years of my youth, 
passed in the interior of Colombia. I used to 
“rough it” with guaqueros, individuals who make 
a living at hunting in the mountains for guacas, 
or Indian graves of the pre-Columbian period. 
Several times they happened to dig up, in my 
presence, among the usual pottery, small balls 
of pure gold (granos de rosario), finely striated. 

All the Indios bravos (non-civilized) of Co- 
lombia have kept in memory their ancestors 
slaughtered by the Spaniards for the sake of gold, 
and they consider the yellow metal as a cursed 
thing. Twenty-five years ago, I had the good 
luck to pass a few monthsamong the Cuna-Cunas, 
a tribe living in the virgin forests of the interior 
of Darien, and to be the first white man wel- 
comed in their beautiful villages. Having been 
adopted as a member of the tribe, I discovered 
that the children were taught to look upon gold 
as the worst enemy of their race. On pain of 
death, they were forbidden to pick up nuggets 
in the creeks. When any member of the tribe 
saw such a nugget, his duty was to roll a big 
stone over it. 


Apropos of “Tobacco as a Cure for Ailments,” 
the following experiences may be of interest: 


! When sojourning among the Cuna-Cunas, 
mentioned in the paragraph above, I noted 
that they had no idea of pipe, cigarette, or cigar, 
and, for a time, I thought they did not know 
even the existence of tobacco. Later on, I 
was invited to a “chicha,” a féte held in honor of 
the puberty of the high chief’s daughter. About 
two hundred guests of both sexes were seated 
along the walls of a huge hall. Before the 
dancers started, two Indians walked solemnly 
around the hall, one offering to each person a 
tiny cup of corn-wine, the other holding in his 
hand a bundle of dry tobacco leaves burning 
slowly. Stopping in front of a guest, the man 
carrying the tobacco leaves filled his mouth 
with smoke, which he blew gently into the 
guest’s face. I was told that this was a kind of 
religious ceremony the aim of which was to 
purify the guests. 

Among a neighboring tribe, the Chocoes, 
who are very fond of strong, black, American 
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tobacco, I witnessed a strange custom, some- 
what akin to that H. F. S., the author of ‘“To- 
bacco as a Cure for Ailments,” records about 
the Indians of Guiana. When a Choco has 
lost something valuable, he tries to enlist the 
aid of a young man by promising him a suitable 
reward. He induces him to drink a very small 
quantity of wild (native) tobacco juice mixed 
with that of another plant. The man soon 
falls soundly asleep. After about fifteen min- 
utes, he awakes suddenly, jumps up, shouting 
fearfully, and rushes through the jungle. Dur- 
ing his sleep, pieces of strong rope had been tied 
to his elbows. Two men grasp these ropes 
to prevent him from falling into cafions or 
creeks, and accompany him on his madrun. At 
last he stops, panting, on the spot where the lost 
articles have been hidden or buried, and an anti- 
dote is forced into his mouth. He falls asleep 
again for half an hour or so; when he awakes, he 
is still dizzy, and unable to remember what has 
passed. In the case alluded to, I saw the young 
Indian starting on his wild run, drawing along 
with him the two strong men who held the ropes, 
but I could not follow them, and verify whether 
he did really recover the lost things, though I 
was told later on that he did. 

Tobacco juice from a wild species is used 
also among the Indians of the Cordillera in Chir- 
iqui, not far from the Costa Rica border, for 
“magic” purposes. The men who drink it fall 
into a trance, and relate loudly their visions of 
monsters, devils, and enanas (female pygmies). 
I have witnessed very strange scenes of that 
kind. 


ARCHAOLOGY 


PRESIDENT HENRY FAIRFIELD OsBorN, of the 
American Museum, calls his recent journey 
to Europe a Neolithic tour because in under- 
taking it he desired to study the New Stone 
Age in the same way in which he studied the 
Palzolithic, or Old Stone Age, during his tour of 
1913. Accompanied by Mrs. Osborn, he sailed 
on the Olympic on July 16, with a passport 
viséd by six governments, and successively 
visited England, Norway, Sweden, Denmark, 
Belgium, and France. 

A week in England included a day at the site 
of the discovery of the Piltdown man in Sussex 
and two days on the east coast, where Pliocene: 
man has at last been found in England, a truly 
epoch-making discovery. In Norway Professor 
Osborn was delightfully received and entertained 
by Dr. Jon Alfred Mjéen, who was prevailed 
upon to attend the Second International Con- 
gress of Eugenics that recently assembled at the 
American Museum. In Sweden the principal 
host was Baron De Geer, who was received in 
the American Museum with such distinction last 
year. Baron De Geer has fixed the date of the 
arrival of man in Scandinavia with great preci- 
sion. In pursuit of data bearing upon the his- 
tory of man in Europe during the New Stone 
Age, Professor Osborn visited the museums and 








collections in Stockholm, Copenhagen, Liége, 
Brussels, and Paris. 

Much in need of recreation, Professor Osborn 
accepted the invitation of the Prince of Monaco 
to visit his camp in the high Pyrenees, not far 
from the Spanish frontier, where the Prince is 
making a national game preserve, which is al- 
ready full of chamois and to which he hopes to 
add the ibex. This respite was followed by the 
resumption of New Stone Age interests in the 
central Pyrenees region, including a visit to the 
wonderful caverns, Les Trois Freres, discovered 
by the Comte de Begouen two years ago and 
named for his three sons. A visit was paid also 
to the cave of the Tuc d’Audoubert, discovered in 
1913, Which more recently has revealed the 
famous pair of bisons sculptured in clay. Then 
a trip was made northward to Toulouse and 
westward to Bordeaux to see the remarkable 
ancient sculptures of the man and woman from 
Laussel, believed to be 25,000 years old, in the 
collections of Monsieur Lalanne, who has just 
presented beautifully executed casts thereof 
to the American Museum. Four days were given 
to the museums of Paris, especially to the an- 
cient museum of palzontology in the Jardin des 
Plantes, where the newly discovered skeletons 
belonging to the Neanderthal race were objects 
of particular interest. From Paris Professor 
Osborn went to the Megalithic region on the 
southern coast of Brittany centering around 
the little coast town of Carnac and the neigh- 
boring Gulf of Morbihan, to see the most won- 
derful collection of monuments of the New 
Stone Age. Here the hosts were M. Louis Mar- 
sille, of the charming little museum of Vannes, 
and Monsieur Rousic, of the museum of Carnac. 
Fortunately a Brittany pardon (a religious and 
agricultural féte) was in progress, and the win- 
dows of the inn at Carnac overlooked the little 
town square and ancient village church where 
the peasants flocked to early service. 

After three memorable days in this attractive 
region Professor and Mrs. Osborn took a small, 
American-made motor car, a Dodge, directly 
north across Brittany to the old fortified town of 
St. Malo, on the northern coast of Brittany, 
thence to Mont St. Michel on the border between 
Brittany and Normandy, which is the most 
remarkable monument of medizval times in the 
world, and on through Avranches to join the 
Olympic at Cherbourg September 14 for the 
homeward journey. 

Professor Osborn’s object in undertaking the 
Neolithic tour was not only to study the ancient 
Neolithic territory, which is chiefly in Northern 
France, Denmark, and Scandinavia, but also 
with a view to enlarging and enriching the 
American Museum’s collection of European 
archeology, which is now under the able care 
of Mr. N. C. Nelson. A few materials were 
actually brought back and there is promised a 
great deal more, which in the end will enable 
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the American Museum to present the complete 
prehistory of the early cultures of our ancestors 
of Western Europe. The Old Stone Age, as the 
readers of NATURAL History know, is left out of 
American history almost entirely because Amer- 
ican archeology begins, or is generally believed 
to begin, with the early Neolithic, or New Stone 
Age; hence the importance for the history of 
early man of the data supplied by Europe. 


ASTRONOMY 


A HIGH scientific honor was accorded Miss 
Annie G. Cannon, of the Harvard College 
Observatory, this spring when the famous old 
University of Groningen, Holland, awarded 
her the honorary degree of doctor of science. 
This degree was granted to Miss Cannon in 
recognition of her work in astronomy, espe- 
cially the preparation and publication of the 
Henry Draper Catalogue, a catalogue of stellar 
spectra in nine massive volumes. An earlier 
work, dealing chiefly with the stars that vary 
in light, had already brought her recognition 
as one of the world’s authorities on variable 
stars. Her more recent work has been the study 
of the spectra of stellar bodies, and the Harvard 
system of stellar classification which she uses 
has now become the international standard. 
The Henry Draper Catalogue, which classifies 
according to their spectra all the stars in the 
sky brighter than the eighth magnitude, was 
begun in r1o1r in collaboration with the late 
Professor E. C. Pickering. Six volumes have 
been published, but the last three, although com- 
plete and available to scientists in manuscript 
form, have not been printed, due to lack of funds. 
Miss Cannon is a native of Delaware and a 
graduate of Wellesley College. She received 
the honorary degree of master of arts from 
Wellesley and that of doctor of science from 
Delaware College. For a number of years she 
was the treasurer of the American Astronomical 
Society and she is now an honorary member 
and one of the councillors of the American 
Association of Variable Star Observers. The 
Royal Astronomical Society of England made her 
an honorary member a few years ago. 


BIOGRAPHIC 


CHARLES Darwin’s birthplace, according to 
the London Times, has been sold. It has been 
known in the family as the Mount House of 
Shrewsbury. The purchase includes the famous 
Darwin Walk, a wooded, terraced promenade 
high up above the Severn River. It is said that 
its future use is to be for the Office of Works to 
house a body of clerks. It seems a pity that this 
birthplace of birthplaces could not have been 
acquired as a national monument. 
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EDUCATION 


“ AMERICA’S Making,” the great festival and 
exhibit which was presented at the 71st Regi- 
ment Armory from October 29—November 12, 
to illustrate immigrant contributions to our 
national life during three centuries, afforded yet 
another opportunity for the American Museum 
of Natural History to codperate with the state 
and city departments of education. Under the 
leadership of Dr. John H. Finley, Superintendent 
William L. Ettinger, and Associate Superintend- 
ent William McAndrew, 900,000 adults and 
children from every branch of the public school 
system of New York took part in this pageant 
designed to bring about “‘an abatement of racial 
animosity and a promotion of actual good will 
among citizens of all races.” President Henry 
Fairfield Osborn was a member of the advisory 
council and later of the general committee. 
Dr. G. Clyde Fisher, associate curator of the 
department of education, American Museum, 
who represented the president during the latter’s 
absence abroad, has also been serving since last 
January on the English section of the general 
committee. 

All of the public schools of Greater New York 
prepared patriotic demonstrations of their own, 
the best of which were repeated at the Armory. 
In this connection frequent appeals were made to 
the Museum for the loan of materials and for ad- 
vice. So far as was possible these requests were 
complied with. Where costumes and other mater- 
ial were not replaceable and therefore could not 
be loaned, they were made available for copy or 
reproduction. The department of anthropology 
was able to be of especial assistance in the loan- 
ing of ethnological specimens, while Dr. Fisher 
has advised with teachers regarding the carrying 
out of their pageants. The Museum has also 
loaned motion picture films, lantern slides, 
exhibition cases, and natural history material. 


ENTOMOLOGY 


THE origin of the many strikingly beautiful 
colors of flowers has been explained on the ground 
that they enable bees and other insects the more 
easily to find the flowers, in order that, from the 
standpoint of the insects, nectar may be obtained 
and, from the standpoint of flowers, pollen may 
be carried from one flower to another, thus enabl- 
ing the second flower to set fertile seed. Certain 
recent experiments, however, tend to show that 
insects are color blind. In that case why and how 
did the colors of flowers originate? This question 
is one of several that is being considered by The 
National Research Council’s Committee on the 
Biological Relations Between Flowers and 
Insects. This Committee, which consists of 
a botanist, Dr. J. Arthur Harris, of the Carnegie 
Institution; an entomologist, Dr. F. E. Lutz, of 
the American Museum; and a physicist, Prof. 
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F. K. Richtmyer, of Cornell University, a 
specialist in color vision, held a meeting at the 
American Museum extending over two days, 
November 3 and 4. This Committee contem- 
plates a searching investigation of this interesting 
subject, which will involve field work and experi- 
ments extending over a period of years. 


THE thrill of discovering new species is ex- 
perienced far more often by the entomologis‘ 
than by his co-workers in other branches of 
zoology, for though there are 500,000 recorded 
species of insects, vast numbers scattered over 
the surface of the earth still remain to be cap- 
tured and described, and what the final formida- 
ble total of distinct species may prove to be, we 
cannot venture at present to predict—indeed, it 
is even rash to assume that a field seemingly so 
inexhaustible can ever be recorded completely. 
Making due allowance, therefore, for the fact 
that the collector in a region worked over only 
to a limited extent may legitimately expect the 
capture of new species, results that are little 
short of amazing are sometimes attained. 

The Epeoline bees collected by the American 
Museum’s entomological expeditions to the 
Rocky Mountain region, under the leadership 
of Curator Frank E. Lutz, were recently sent for 
identification to Prof. T. D. A. Cockerell, of the 
University of Colorado, who has made so many 
notable contributions to our knowledge of the 
bees. Of the Epeolines, which are inquiline bees, 
there had previously been known from Colorado 
only twelve species. Thanks to the captures 
made by the American Museum’s expeditions 
there are now thirty-four species recorded for 
the state. In other words, the known Epeoline 
bees of Colorado have been nearly trebled 
through the efforts of Dr. Lutz and those who 
from time to time have collected in association 
with him. Of the twenty-two species new to 
Colorado that were captured by the expeditions 
of the Museum, about 70 per cent are also new 
to science. Professor Cockerell writes: “the 
Epeolines constitute the most remarkable series 
of these bees which has ever reached my hands in 
a single consignment,’’—a tribute the full value 
of which may be appreciated when consideration 
is given to the fact that for the purpose of 
identifying bees few are called upon to the same 
extent as is Professor Cockerell. 


THAT devices similar to the gas mask have 
their peace-time uses is indicated in a series of 
moving pictures recently shown at the American 
Museum, based on films supplied by the United 
States Department of Agriculture. The series 
illustrated the most effective methods of con- 
trolling the cotton-boll weevil. 

Predominant among these methods is that of 
driving a horse-drawn dusting machine, laden 
with poison, through the infected fields. As the 
vehicle moves along, clouds of the powdery 
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exterminator are puffed out from pipes with 
which the machine is provided. 

To make certain that only those creatures 
marked for destruction shall suffer injury, the 
drivers of the team wear protective masks. The 
horses have bags over their mouths so that they 
may be prevented from chewing the poison- 
dusted leaves. 

This method of coping with a ruinous insect 
pest is very efficacious, as is indicated by the 
contrasted yield of acres so treated as against 
the scant crops from fields that have not had the 
benefit of such protective measures. 


HERPETOLOGY 


A LITTLE more than a year ago Mr. Raymond 
L. Ditmars, curator of reptiles, New York 
Zodlogical Society, while climbing Black Rock 
Mountain in the Berkshires, Massachusetts, 
came upon one of the most startling sights of his 
career as an assiduous collector and student of 
snakes. There, sunning itself at the base of a 
ledge, was an albino rattlesnake—for all the 
world as though sculptured in marble. Before 
Mr. Ditmars could recover from his surprise and 
capture the reptile, it had glided from view. A 
year later, however, the specimen was taken and 
when it arrived at Bronx Park a red letter day 
was blazoned on the calendar of zodlogical hap- 
penings. Not long, unfortunately, was the 
snake destined to enthrall visitors to the reptile 
house. Whether from constitutional weakness 
or because it languished for the wild freedom of 
which it had been deprived, the snake showed 
signs of failing and all the expedients resorted to 
in order to restore it proved vain. 

The dead snake has been sent to the American 
Museum and will be preserved as an acquisition 
of unique interest, for there is on record no other 
instance of an albino specimen of the timber, or 
banded, rattlesnake, although albino specimens 
of the milk snake, garter snake, and palm viper 
have been exhibited, in addition to the rattle- 
snake mentioned, at the New York Zodlogical 
Park. Albino specimens of Typhlopide, a family 
of burrowing snakes, have been reported. In cer- 
tain cases, at least, theinterpretation placed upon 
their lack of color would appear, however, to have 
been erroneous, forthe skin of these snakes seems 
to be opaque and accordingly, if a specimen is 
captured at a time when it is about to shed its 
skin, it has a whitish appearance that is the 
result merely of a transitory and not an innate 
condition, the underlying skin, as distinguished 
from the loose epidermis, still retaining the nor- 
mal coloration. 

Among certain mammals albinism is not un- 
common. A deliberate breeding of albino spec- 
imens has, at least in the case of the rabbit, 
the mouse, and the rat, produced white- 
furred and pink-eyed individuals. On Grand 
Island, off the southern shore of Lake Superior, 


Mr. George Shiras, 3d, has established the 
nucleus of what may ultimately grow into a herd 
of white deer rich enough in numbers to justify 
transplanting to other areas. In the American 
Museum there are on exhibition several albino 
mammals, notably two specimens of Virginia 
deer, a doe anda buck. The former, from Balls 
Island, South Carolina, the gift of Mr. Archibald 
Harrison, is pure white and illustrates complete 
albinism. The latter, from Nova Scotia, is in- 
teresting because it shows traces of the usual 
coloring, especially on the head. In a neighbor- 
ing case on the third floor of the American Mu- 
seum are shown albino specimens of the Canada 
porcupine, the gray squirrel, the red squirrel, 
and the European mole. 


AFTER relating an instance of a toad hopping 
its way back to its home at Saugus, Massachu- 
setts, from Sommerville, Massachusetts, where 
it had been taken, Mr. F. H. Sidney, in an 
article entitled ‘‘The Homing Instincts of the 
Hoptoad” in The American Angler for October, 
1921, tells of a tame toad which has lived in his 
garden at Wakefield, Massachusetts, for ten 
years. Recently Mr. Sidney tagged this toad 
with his initials and placing it in a box, took it 
with him to Boston on the 10:30 P. M. train from 
Wakefield and then to Charlestown, one mile 
out from Boston, where at the foot of the Perkins 
Street footbridge, he set it free. The toad, Mr. 
Sidney says, blinked at the glare of the arc 
lights for a few seconds, darted out his tongue 
and caught a mosquito or two, then turned 
sharply about and headed for Wakefield, taking 
long jumps on the homeward way. Mr. Sidney 
followed him for about a hundred yards, the 
toad going straight ahead without hesitation. 
Mr. Sidney left Boston the next morning at 
seven and arrived at his home in Wakefield at 
about eight. At half-past eight a dusty little 
toad appeared, dragging a tag behind him. 
Without any apparent ill effects, the toad had 
hopped ten miles from Charlestown to Wake- 
field. 

The rate of progress reported is indeed 
astonishing, almost to the point of incredibility, 
and the total distance traversed would seem to 
establish a record for toads. 

In the American Naturalist, Volume XXIII, 
November, 1890, Edward Tatnall, of Wilmington, 
Delaware, gives evidence regarding the homing 
instinct of toads. He introduced a few into his 
cellar for the purpose of having them kill slugs. 
In a few years the toads became more of a 
nuisance than the slugs had been, so he had a 
number of them, probably a hundred, sent to 
his greenhouses. They were taken there in 
covered receptacles. The first day they were to 
be seen almost everywhere, but were restless and 
excited. The second day very few were to be 
found. On the third day none was in evidence. 
Mr. Tatnall was convinced they found their way 
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back. No toads, except a single one at a time 
had before been seen in the yard adjoining the 
cellar, and the appearance of a large number 
simultaneously with the disappearance of a 
similar number from the greenhouses points to 
that explanation. The bee line traversed was 
about a third of a mile. He writes, “We have 
proof of a similar instinct in the cat, carrier 
pigeon, four-weeks-old pig, land tortoise, and 
almost every bird; why not the toad?” 


ICHTHYOLOGY 


Tue Reverend Harry R. Caldwell, who only 
recently sent to the American Museum a large 
collection of mammals, as reported in the March- 
April issue of NarurAL History, page 211, has 
just completed an expedition in the interests of 
the department of ichthyology among the 
mountain streams of the lower Min River Basin. 
With a following during a part of the time of as 
many as thirty helpers, he worked over four 
streams in widely separated regions, taking speci- 
mens of practically everything obtainable in 
their waters. The work was done at elevations 
considerably above the Min River Basin and 
in some instances above series of falls. About 
five hundred specimens were secured as a result 
of these efforts, which, it would seem, are the 
first ever made to secure anything approaching 
a complete series of specimens from these 
waters. 


THROUGH the good offices of Mr. George H. 
Sherwood, curator of public education, the 
American Museum has recently secured a set 
of jaws and numerous teeth of the sand shark, 
Carcharias taurus. The shark, a female, from 
which these jaws were taken, measured no less 
than 8 feet, 10 inches, and weighed, it is esti- 
mated, 250 pounds. In the coastal waters of 
the Carolinas sand sharks frequently reach this 
size but in northern waters such a length is 
unprecedented. Previous captures near New 
York have rarely exceeded 5 feet. 

The shark was captured on August 25, 1921, 
by Capt. Charles Hurd, of Clinton, Connecticut. 
Captain Hurd had set his gill net at the mouth 
of Clinton Harbor, expecting to secure menhaden 
to be used as bait for lobsters. Instead, the 
shark became entangled in the gill net and was 
subsequently drawn up to the gunwale of the 
boat. Still alive at that time, it put up a vigor- 
ous fight but was finally despatched by two or 
three blows from a large hickory club, which 
Captain Hurd carries in his boat for just such 
emergencies. 

The teeth of this species deserve a word in 
passing. They are slender and of a glistening 
white, rather suggestive in these respects of 
the teeth of a cat. Each tooth has two small 
cusps at its base. In this combination of char- 


acters, the teeth of the sand shark differ from 
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those of all other sharks. creature is 
probably exclusively, certainly preponderantly, 
a fish eater. 


Dr. WILLIAM K. Grecory and Mr. Harry C 
Raven, of the American Museum Expedition to 
Australia, had opportunity on their trip to that 
far-off continent to stop at Honolulu, where in 
company with Mr. Louis R. Sullivan, of the 
department of anthropology, they visited the 
Aquarium, which is famous for its reef fishes. 
The wrasses, parrot-wrasses, triggers, and but- 
terfly fishes which are exhibited there in great 
profusion recalled the related forms from Ber- 
muda but were even inore brilliantly colored, and 
seemed, on the whole, more lively. They in- 
cluded many freakish forms, such as the Moorish 
Idol (Zanclus canescens), the long-snouted 
“Hinalea” fish (a wrasse), and the “Akilolo”’ 
(Julis pulcherrima), another wrasse with very 
numerous intensely opalescent blue spots on the 
dark background of the body. There were a 
number of these “ Akilolos”’ in one tank swim- 
ming about very actively. “As we approached,” 
relates Dr. Gregory, “one of them suddenly 
emerged from the sandy bottom where he had been 
lying buried, and immediately another made a 
dash at him but missed him. Then began a chase 
of dazzling quickness and intricacy. The two 
fishes flashed back and forth, up and down, 
dodging and turning like a couple of brilliantly 
colored flies, and it seemed a marvel how they 
steered clear both of the rocks in the center 
and of the sides and bottom of the tank. After 
some seconds the pursuer succeeded in nipping 
and breaking off parts of the dorsal fin of his 
victim, evidently damaging the latter’s steering 
gear and causing him to tilt and wabble in his 
course. The pursued then dived into the sand, 
covering himself completely. The aggressor 
hung around awhile, nosing about and evidently 
waiting for another chance to attack, but after 
returning to the spot several times, finally gave 
it up. 

“‘From the viewpoint of comparative anatomy 
this incident is instructive, because it affords 
an example of very complex actions, having the 
appearance of being guided by intelligence, but 
controlled by a brain which entirely lacks 
the highly developed ‘cerebral hemispheres’ of 
mammals and birds.” 


IN THE September issue of Copeia, “published 
to advance the science of cold-blooded verte- 
brates,” appear an article on “Species of North- 
west and Atlantic Caranx,” by Mr. John T. 
Nichols, associate curator of recent fishes, 
American Museum, and “Notes on the Mor- 
phology and Habits of the Nurse Shark, Gingly- 
mostoma cirratum,”’ by Dr. E. W. Gudger, asso- 
ciate in ichthyology, American Museum. , 

Mr. Nichols states that seven species of the 
genus Caranx have long been recognized as 
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“occurring on our Atlantic seaboard and in the 
West Indian region.”” He then gives in detail 
the technical differences, the range, and the 
colors in life. 

Dr. Gudger in an entertaining article tells 
us of the first known use of the term “nurse,” 
or “nurse shark,” in Dampier, who in a narra- 
tive under date of 1675 refers to them. Dr. Gudger 
writes, “the nurse is a short-snouted shark, 
broad in the shoulder parts, but tapering rapidly 
to a lanky tail region,” etc. He further tells us, 
“the mouth of the nurse shark issmall, in an 
8-foot specimen, with a gape (either vertical or 
horizontal) of 4 or 5 inches, and the jaws are filled 
with small teeth.” In the 8-foot specimen be- 
fore him the teeth were in ranks of 33, 7 or 8 
rows deep in the upper jaw and 8 or g in the 
lower. The food of the nurse shark, in keeping 
with its tooth-structure, is mainly confined to 
invertebrates, squid, shrimps, “craw fish,” 
short-spined sea urchins, and “probably the 
more thick-bodied and succulent alge.” The 
article contains other interesting matter in re- 
gard to the structure and habits of the nurse 
shark. 


MAMMALOGY 


LATELY the American Museum has come into 
possession by gift and purchase of some ex- 
ceptionally fine specimens of rare African 
antelopes. 

Mr. George A. Chamberlain has been most 
liberal in presenting one of the finest trophies he 
secured in Portuguese East Africa in 1920. It 
is a specimen of the most beautiful of all ante- 
lopes, the inyala (Tragelaphus angasi), and came 
from the Panda Circumscription in the In- 
hambane District, Mozambique. The facts 
that the inyala is known to be extremely wary, 
and that such an exceptional specimen is 
proverbially difficult to secure testify to the 
fine sportsmanship of Mr. Chamberlain. Fortu- 
nately the inyala was killed in October when 
the animal’s coat is at its best. The gift was 
doubly welcome because it represents an ante- 
lope entirely new to the Museum collection and 
because this buck, the length of whose horns is 
twenty-one and a half inches, rates with the best 
records known. 

By rare good luck, just a month after Mr. 
Chamberlain’s gift was made, the Museum 
secured four other specimens (two pairs) of these 
rare antelopes through the kindness of Mr. A. K. 
Haagner, so that now only a fawn is needed to 
make possible the installation of an exhibition 
group. 

Particularly handsome are the horns of the 
greater koodoo (another African antelope) 
presented to the American Museum of Natural 
History by Mrs. Josephine B. Cook, on behalf of 
her late husband, Mr. DeWitt D. Cook. The 
curves and other characteristics are well pro- 


nounced. The horns are the finest in the 
Museum collection. 


Regions with dense woods, interrupted by 
many glades and scattered thickets never too far 
from the water, are the real habitat of the 
inyala. Of course, being nocturnal in habits, 
they have a natural dislike for sunshine, and the 
dense vegetation furnishes plenty of shade, ideal 
concealment, and, if necessary, a safe refuge. 

When disturbed during the daytime they, like 
the bush bucks, utter a series of hoarse barks as 
they cautiously shift from place to place. 
Similar grunts are also common in the mating 
season. During the night, all observers agree, 
they wander and frolic about in the open, their 
real sporting ground, along the edges of which 
they leisurely browse until dawn puts them to 
rout. As with most nocturnal antelopes, solitary 
bucks are not uncommon, although pairs, some- 
times with a fawn, are usual. No more than 
five have been observed together. 

The range of the inyala extends in suitable 
places from Zululand north, through Portuguese 
East Africa, to Nyasaland and Rhodesia. It 
is said that it reaches westward even to Angola. 

A fine buck stands about 3 feet 8 inches high 
at the shoulders and is crowned with beautiful, 
lyrate horns the tips of which are light colored. 
The inyala has a delicately modeled head, with 
white on chin, muzzle, forehead, cheeks, and 
ears. The dark gray and brown body, marked 
by a few light, transverse stripes, rests upon 
slender, pale ochraceous-buff limbs having dark 
fetlocks and hoofs. A dark mane reaches from 
the throat to the breast and along the belly to 
near the hindlimbs. A partly erectile, dark and 
white crest runs from behind the ears along the 
back into the handsome, long-haired tail. A 
wisp of hair decorates the elbows and a heavy 
fringe the front of the thighs down almost as far 
as the hock. Most unusual is the shaggy mane 
on the buttocks. This extravagant ornamen- 
tation of white and dark, long-haired fringes is 
unique among antelopes. A charming sight is 
an inyala buck suddenly bounding across a 
wind-swept, open place with all his shaggy hair 
gracefully floating and his bushy tail in air. 

The hornless female is much smaller and much 
lighter in color than the male, with a brilliant, 
bright chestnut body marked with a dozen or 
more white, transverse stripes from shoulder to 
buttocks. Great dissimilarity in appearance of 
the sexes is also found in bush bucks and sita- 
tungas. 


The koodoo belongs to the group of tragela- 
phine antelopes that includes also the bush 
bucks, sitatungas, bongos, and elands. Nearly 
all of these antelopes are browsers, avoiding the 
open plains; the elands alone contain true graz- 
ing types. The koodoos are divided into two 
groups: the greater and the lesser koodoos. 
The latter occur only from Abyssinia through 
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Somaliland, southward in some of the drier 
regions to near Tabora, a station on the Dares- 
salaam-Tanganyika Railway. 

On the other hand, the greater koodoo 
(Strepsiceros strepsiceros)—represented by Mrs. 
Josephine B. Cook’s gift—ranges in eastern 
Africa south of the Sahara from Abyssinia to the 
Cape, and occurs to the westward in Angola. 
Considering the relatively great uniformity of 
the African savannah region, the greatly scat- 
tered distribution of the greater koodoo in this 
wide area shows well what a very distinctive and 
peculiar type it is among antelopes. Hilly, 
often stony, places, generally in the neighbor- 
hood of water, where trees are more abundant 
and heavy thickets or scattered clumps of bushes 
offer ample opportunity for concealment, are 
its favorite haunts. Under such conditions 
it even occurs in regions otherwise known as 
arid, a fact which has strengthened the belief 
that it thrives only in certain localities. The 
occurrence of these koodoos in regions far 
distant from each other and their great elusive- 
ness have proved strong protective agencies, not 
only during such disastrous visitations as the 
rinderpest in the early nineties, but also as 
regards the inroads made by hunters. 

Small groups of from five to eight members 
might be considered a herd; the greatest 
number ever recorded together was a band of 
about thirty, seen by that careful observer, the 
late F. C. Selous, near the Upper Umfuli River, 
in Rhodesia, 

The adult male koodoo is one of the largest 
of African antelopes, attaining a height of five 
feet at the withers. From the standpoint of 
size, a mule furnishes a good comparison. In 
majestic appearance and graceful elegance the 
bull, with its immense, spiral horns, flowing 
throat-mane, and handsomely striped sides, 
surpasses all other antelopes. The horns are 
among the most coveted trophies, and those 
measuring more than forty inches in a straight 
line from tip to base—the horns presented by 
Mrs. Cook to the American Museum measure 
41§ inches—are considered exceptionally fine. 
The Ngami Lake region north of the Kalahari 
holds the record with a pair 48% inches long in a 
straight line. Many of the record horns were un- 
doubtedly secured from solitary old bulls, which 
had been forced to give up their gregarious life. 

The female koodoo is much smaller than the 
male, and is without mane or horns, the few 
records to the contrary with regard to the 
latter only prove the rule. In color the female 
is more conspicuous than the bull with his 
generally brownish gray coat bearing from four 
to eight white transverse stripes. 


ORNITHOLOGY 


VALUABLE educational work is being done by 
the National Association of Audubon Societies 
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among the children of the country, upon whom 
in years to come will devolve the responsibility 
of vigilantly upholding all that this association 
has achieved for the protection of bird life. 
Since the inauguration of the Junior Audubon 
Clubs no less than 1,674,743 sets of bird-study 
material have been supplied to children enrolled 
in these clubs. As the children pay nearly half 
the expenses incurred in this distribution, it is 
evident that the bird-study material is reaching 
groups that are eager to have it. Large as is 
the total of recipients, however, it would have 
been larger except for the fact that nearly 
15,000 children had their fees returned to them 
during the past two years because the funds of 
the association were not sufficient to meet this 
additional demand. 


PALZONTOLOGY 


Mr. ALBERT THOMSON, who has been exploring 
the Snake Creek beds of western Nebraska in 
the interests of the American Museum, reports 
the finding of many specimens of the late Ter- 
tiary. These include five skulls of the three-toed 
horse, six skulls of Carnivora, and the skull of a 
deer, of an alligator, and of a giant snapping 
turtle respectively. In addition, great numbers 
of palates and jaws, and about “‘a million” teeth 
have been recovered. A fuller account will ap- 
pear in the next issue. 


Tue large group of ground sloths and glypto- 
donts has been reinstalled on the fourth floor of 
the American Museum. The group has been 
placed behind glass and artificial lights have 
been so arranged as to show it to best advantage. 
It now occupies the center of the south side 
of the Age of Man Hall, and makes a very attrac- 
tive exhibit, not only illustrating a marvelous 
extinct fauna, but also showing how much can 
be done with fossil skeletons by proper posing, 
grouping, and lighting, to make them tell an 
interesting story. 

There are eight skeletons in the group as it 
stands. Five of them are ground sloths, gigan- 
tic extinct animals related to the modern tree 
sloth of Brazil. Three are glyptodonts, great, 
mail-clad creatures related to the modern 
armadillos. All of these belong, in spite of 
their very different appearance, to a single order 
of mammals, the Edentata, which had its head- 
quarters in the South American continent. 

All the edentates, living and extinct, have 
powerful claws well adapted for digging, and 
it has been supposed that the gigantic ground 
sloths used their claws to dig around the roots 
of trees in order to drag them down and feed 
upon the tender foliage of their tops. The 
group embodies this concept: the largest of the 
skeletons, the great Lestodon, is reaching up 
on the trunk; of the three skeletons of Mylodon, 
the common ground sloth, one is actively digging 
at the root, another is standing on its hind legs 





NATURAL HISTORY 


Ground sloth and glyptodont group at the American Museum.—When prehistoric man first reached South America, he found 
it inhabited by a number of strange animals, among which some of the most remarkable are included.in this group, which has recently 
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ready to grasp at one of the branches, a third is 


coming around to aid in the digging. The 
fifth skeleton, standing to the left at the back, is 
the Scelidotherium, or long-headed ground sloth. 
Of the three glyptodonts the largest and most 
complete is the Panochtus of Argentina, one of the 
largest and most characteristic kinds of these 
massively armored beasts. Near it are the 
carapace of a Mexican glyptodont, Brachyostra- 
con, and a partial skeleton of Glyptotherium, a 
smaller form from Texas. 

Except for the two lasc, all these skeletons 
are from the Pampean formation of Argentina 
and are part of the Cope Pampean collection, 
purchased in 1902 for the American Museum 
by a number of the Trustees. Various other 
specimens of this fine collection are exhibited in 
adjacent cases, notably the skeleton of the 
Smilodon, or saber-tooth tiger, and that of the 
Pampean deer. 


PUBLIC HEALTH 


A RECENT book on The Eugenic Prospect by 
the eminent English publicist, Dr. C. W. Salee- 
by, contains a striking tribute to the anti- 
tuberculosis campaign in the city of New York. 
Dr. Saleeby, in reviewing the statistics prepared 
by Health Commissioner Copeland in regard to 
the reduction of tuberculosis, states that no other 
city in the world can show comparable results 
during the present century or any previous 


The eight skeletons belong, notwithstanding the differences of their appearance, 
The five skeletons encircling the tree trunk are those of ground sloths, extinct South 
They are posed in the act of laying low a tree so that ‘they may feed 
The animals represented on the right of the group are glyptodonts, huge extinct relatives of the existing armadillos 
The modern armadillo has a carapace with moveable plates so that he can roll into a ball for pro- 
The glyptodonts had a solid bony carapace and could draw the head and neck within it after the manner of 
The edentates evolved in South America during the Tertiary and invaded North America as far as southern United 


period. It is of special interest to those asso- 
ciated with the American Museum to remember 
that one of the principal features in the cam- 
paign for the prevention of tuberculosis, which 
has brought such brilliant results, was the ex- 
hibit held twelve years ago in the halls of the 
American Museum, an exhibit which attracted 
more than a million visitors and was the inspira- 
tion for the development of a permanent depart- 
ment of public health in the Museum itself. 


CONSERVATION 


READERS of NATURAL History will recall the 
beautiful article “Sequoia—the Auld Lang 
Syne of Trees” that appeared in the issue for 
December, 1919. This article, together with 
that by Madison Grant, entitled “Saving the 
Redwoods,” published as a Bulletin of the 
New York ZoGlogical Society in the same year, 
was spread br-adcast over the state of Cali- 
fornia, a copy being sent to every member of the 
State Legislature, to the heads of all the lumber- 
ing corporations of California, and to the lead- 
ers of the conservation movement in all parts of 
the United States. This propaganda, however, 
was only part of a movement which originated 
in 1917, leading to the formation in 1918 of the 
Save the Redwoods League. The League has 
grown rapidly, completing the year 1920 with 
more than four thousand members from all 
parts of this country. It is now under the en- 
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ergetic direction of a group of Californians, 
headed by John C. Merriam as president and 
Joseph D. Grant as chairman of the executive 
committee, with J. C. Sperry as councilor of 
the League, Robert G. Sproul as secretary- 
treasurer, and Newton B. Drury as executive 
secretary. The central office is The Library, 
University of California, Berkeley, California. 

This summer one of the Trustees of the Amer- 
ican Museum, Mr. Madison Grant, made his 
fourth tour through California, Oregon, and 
Washington, in the interests of the League, and 
addressed large and enthusiastic meetings in all 
three states. Extensive reserves of the redwoods 
have already been made through gifts of mem- 
bers of the League and appropriations of 
$300,000 by the Legislature of the state of 
California. Many tracts are still threatened 
with destruction, but one of the most obvious 
signs of the movement is the lull in the demand 
for redwood lumber and the willingness of the 
owners of redwood forests to consider reason- 
able offers for their property. Experts believe 
that the surpassingly beautiful grove of trees 
on Bull Creek Flat, Humboldt County, Cali- 
fornia, is not only the most marvelous group 
in California, but in all probability the most 
marvelous group which has ever existed in the 
whole history of the forests of the world. These 
giant redwoods of Bull Creek Flat are colossal 
in diameter and vigorous in their foliage be- 
cause of the depth and character of the soil in 
which they have been imbedded for thousands 
of years. Mr. Grant is quoted as saying to the 
owner of this lumber tract: “ You cannot destroy 
these trees; public opinion will not allow you to 
do so. You must accept a reasonable offer. 
The people of the country are determined that 
this, the finest grove which has ever existed, shall 
not be destroyed.” 
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On Avucust 6, a grove of redwoods in Hum- 
boldt County, California, was dedicated to the 
memory of Col. Raynal Cawthorne Bolling, who 
died in the performance of duty not long after 
America’s entry into the Great War. No fitter 
symbol of perennial energy and lofty endeavor 
could have been chosen than these green-clad, 
aspiring trees that rise to such magnificent 
heights,—rooted in earth yet of the fellowship 
of the stars. Among the oldest of living things, 
time-defying, of immemorial antiquity and 
destined to outlast generations yet unborn, 
what could better symbolize immortality? 
Bolling Memorial Grove will bring peace as well 
as inspiration to those who repair to it as to a 
shrine. The Save the Redwoods League has 
bought forty acres of timber land adjoining it, 
thus throwing a protecting cordon of trees 
around a spot that will be forever sacred. 


IN A recent issue of Science Dr. F. B. Sumner, 
joint chairman of the Committee on the Pres- 
ervation of Natural Conditions, of the Ecological 
Society of America, makes a forceful plea, in the 
first place for the establishment of one or more 
national organizations whose duty it shall be to 
coérdinate the activities of those groups and 
organizations that are devoting themselves to 
the protection of wild life and of natural scenery, 
in the second place for a larger participation on 
the part of scientific men, and particularly biolo- 
gists, in the movement to preserve our fauna 
and flora in their natural condition. The com- 
mittee of which Dr. Sumner is joint chairman 
solicits the coéperation of scientific societies, mu 
seums, universities, and research institutions, and 
requests that their officers, to expedite matters, 
indicate to the committee what assistance they 
or their organizations are prepared to render. 
Among the forms that such assistance might 
take Dr. Sumner instances: moral support of 
the Ecological Society’s conservation activities, 
the inclusion in the programs of scientific so- 
cieties of occasional papers, lectures, or even 
symposia on conservation, advice as to lines of 
activity which the committee might profitably 
undertake, and financial assistance. Dr. F. B. 
Sumner’s address is Scripps Institute, La Jolla, 
California. 


OTHER MUSEUMS 


THE Bernice P. Bishop Museum of Honolulu, 
Hawaii, has just issued among its Occasional 
Papers the “Report of the Director for 1920,” 
in which a survey is given of the multiple activi- 
ties and the many accomplishments of that 


institution during the year in question. The 
American Museum is keenly interested in the 
work of its sister institution far off in the Pacific, 
as is evidenced by the fact that it has been 
coéperating with the Bishop Museum in several 
important fields of investigation, and that no 
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less than three members of its scientific staff 
have been honored with appointments also on 
the staff of the Bishop Museum,—Dr. Clark 
Wissler as consulting anthropologist, Dr.Henry 
E. Crampton as research associate in zodlogy, 
and Mr. Louis R. Sullivan as research associate 
in anthropology. 

Dr. Wissler’s counsel has been of great value in 
the organization of the Bayard Dominick Ex- 
pedition, one of the major undertakings of the 
Bishop Museum. 

To make possible the continuation of the 
studies pursued by Dr. Crampton during five 
previous expeditions made to the Society 
Islands, Cook Islands, Tonga, and Samoa, the 
Bishop Museum generously supported Dr. 
Crampton’s recent expedition to the Western 
Pacific and in the Report expresses the convic- 
tion that the survey “‘is likely to result in collec- 
tions and publications that will significantly 
increase existing knowledge of the distribution, 
ecology, and evolution of Pacific island fauna.” 
To the March-April issue of NATURAL History 
Dr. Crampton contributed a _ particularly 
interesting account of his “Journey to the 
Mariana Islands—Guam and Saipan,” a group 
visited in the course of his expedition. In the 
October issue of Asia additional photographs 
taken by Dr. Crampton in this region appear 
under the heading ‘Native Factors in Pacific 
Problems.” 

A systematic study of the Hawaiian race, 
involving on the part of Mr. Sullivan, who 
undertook the investigation, the examination, 
and in a number of instances also the photo- 
graphing, of many thousands of individuals, has 
yielded weighty results for somatology. The 
Whitney South Pacific Expedition, in which the 
American Museum and the Bishop Museum 
are jointly interested, is still actively gathering 
data that will form the basis of extended re- 
search in the bird life of that area of the world. 


THE largest habitat group in the world is that 
of the Biologiska Museet of Stockholm, com- 
pleted in t908—a panoramic building designed 
to show the entire fauna and flora of Scandinavia. 
There is a basement, a main floor, and a gallery. 
Visitors enter by a winding stairway leading to 
dark central platforms looking out upon a cir- 
cular painted background which extends around 
the interior wall of the building on the three 
levels. Every aspect of the Scandinavian fauna 
is shown—arctic, boreal, and temperate, as well 
as the various habitats—terrestrial, aquatic, 
arboreal, and fossorial. The Museum is ex- 
tremely popular, and as the admission fees are 
low, it affords an admirable model for museums 
in small cities, which could be imitated to great 
advantage. 
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SINCE the last issue of NATURAL History the 
following persons have been elected members of 
the American Museum: 

Fellow: Mr. ABRAM G. NESBITT. 

Life Members: Mesdames CLirForD V. BRo- 
KAW, LAWRENCE L. TWEEDY, JENNIE E. B. 
WEBSTER; the Misses ELIZABETH VERNON 
Bronson, Ipa T. L. ScHwArz; Messrs. J. V. 
AGUILERA, EDGAR B. BRONSON, JR., WILLIAM 
M. Savin, AND J. H. TOWNE. 


Sustaining Member: Mr. LYMAN P. HAMMOND. 


Annual Members: Mesdames F. MALCOLM FAr- 
MER, HENRY Hopkins, LOWELL LINCOLN, JR., 
Francis G. Lroyp, A. R. Morrir, GEORGE 
L. Navucut, CraRE E. PRenNtTIcE, H. 
SCHWEITZER, ALBERT STERN, T. D. THACHER, 
Witttis D. Woop; the Misses Cora 
BALDWIN, Evtnor A. BOLLes, ELIZABETH 
G. CwHapin, EstHer J. Lewis, GLapys 
A. ReIcHARD; Doctors JoHn L. CARVER, 
Maurice Lenz, HELEN C. PutNAm; Messrs. 
ANCELL H. Batt, F. K. BArnour, JOHN 
Epwarps BARBouR, EDWARD LyMAN BILL, 
L. W. Bowmatt, James P. CAHEN, 
Howarp R. Ciark, R. C. Conkiin, W. 
PALEN Conway, Wa. Epwarp ° DETJEN, 
F. N. Dow inc, A. W. Eaton, M. W. FEIN- 
GOLD, Henry Fretp, Frep. F. FRENCH, 
KeRMODE F. GILL, FRANK W. Gratz, H. D 
Hatsey, JAMes H. Heroy, Morris Ket! 
T. T. McCase, Howarp S. Mort, CHAR 
K. Ovincron, RoBert INSALL RAD 
Epcar C. Rust, Cecit F. SHALLCROss, 
Ernest L. SmitH, MAuRICE SWITZER, OWEN 
Winston, and the ACADEMY OF THE SACRED 
HEArtT. 


Associate Members: Mesdames B. DE BALAN, 
Epwarp A Havuss, REGINALD MCKENNA, 
the Misses Eruet J. Ancus, Louise P. 
Forp, CAROLYN WaAmMBACK, MuorIEL E., 
WHALLEY; Doctors Henry S. Conarp, F. 
C. GRANGER, FRANK G. Hartman, R. C. 
PETRIE, F. W. SEwArpD, Jr.; the Reverend 
Joun H. ApPPLEBEE, the Reverend MANFRED 
P. WELCHER; Professor PAut M. REA; the 
Honorable RoLLAND H. SPAULDING; Messrs. 
Harry ASHBROOK, FREDERICK D. BARSTOW, 
Ravtpo C. Bean, Haroip B. BENDER, WIL- 
LIAM RAWLE Brown, ARTHUR HEMING, 
RicHARD FE. Kmentt, ERNEST KNAEBEL, 
RICHARD MERRILL MARBLE, W. ORMISTON 
Roy, Cyrus A. RussELL, BENJAMIN F. 
SmirH, J. Darrett SmirH, GERALD B. 
WEBB, Jr., and the CAMBRIDGE-HASKELL 
SCHOOL. 











